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INTRODUCTION  AND  ACKNOWLEDGMENT. 


There  have  always  been  repeated  requests  at  this  office  for  publica- 
tions on  California  insects,  suitable  for  use  by  the  orchardist  and  horti- 
cultural inspector.  To  meet  these  demands  Mr.  O.  E.  Bremner,  then 
secretary  of  the  State  Commission  of  Horticulture,  issued  a  bulletin  on 
'* Destructive  Insects  and  Their  Control''  in  the  year  1910.  That  the 
work  was  popular  is  shown  by  the  fact  that  the  large  supply  printed  has 
been  entirely  exhausted  for  nearly  a  year  and  with  urgent  requests  con- 
tinuing to  arrive  at  the  office  for  a  similar  treatise.  The  present  bulletin 
has  been  printed  to  meet  these  demands. 

It  has  been  the  aim  to  make  this  issue  as  clear,  concise  and  practical 
as  possible.  Only  insects  of  the  most  economic  importance  known  to 
occur  in  California  are  considered,  so  this  is  in  no  wise  a  work  on  general 
entomology,  and  such  limitations  will  better  enable  an  orchardist  or 
horticultural  official  to  get  a  more  thorough  grasp  of  the  field  of  insect 
life  as  it  actually  exists  in  this  State. 

Much  of  the  information  contained  herein  has  been  compiled  from 
entomological  publications  of  the  State  University,  the  many  state  ex- 
periment stations.  Bureau  of  Entomology  of  the  United  States  Depart- 
ment of  Agriculture,  and  of  private  authors. 

The  cuts  already  in  the  office  have  been  used  for  illustrative  purposes 
as  far  as  available.  Most  of  these  are  reproductions  from  publications 
of  the  United  States  Department  of  Agriculture.  The  State  University 
has  also  loaned  us  a  generous  supply.  The  author's  illustrations  for- 
merly used  in  the  Pomona  College  Journal  of  Entomology  have  also 
been  procured,  while  many  new  cuts  appear  herein  for  the  first  time. 

E.  0.  ESSIG. 
Sacramento^  California. 
January  1,  1913. 
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Acacia   {Acacia  spe.).  Paob. 

Cottony  cashion  scale,  Icerya  purchati 89 

Greedy  scale,  Aspidiotus  camellue 127 

Ivy  scale,  Aspidiotus  hederof 128 

Red  scale,  Chrysamphalus  aurantii 133 

^gopodium  podograria. 

Parsnip  louse,  Hyadaphis  pastinacw 86 

Agave. 

Ivy  scale,  Aspidiotus  hedera 128 

Red  scale,  Chrysomphalus  aurantii ^  134 

Agaratum. 

Greenhouse  orthezia,  Orthezia  insignis 93 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Agroatis. 

Hessian  fly,  Mayetiola  destructor 245 

Alder   {Alnus  sp.). 

Ck)ttony  maple  scale,  Pulvinaria  vitis 111 

Alfalfa   (Medicago  sativa). 

Alfalfa  crane  fly,  Tipula  simplex 243 

Alfalfa  looper,  Autographa  gamma  californica 162 

Apple  leaf-hopper,  Empoasca  mali 41 

Clover  mite,   Bryohia  pratensis 7 

Grain   thrips,  Euthrips   tritici 33 

Grape  leaf-hopper,  Typhlocyha  comes 42 

Grasshoppers 16,  17,  18,  24 

Twelve-spotted  cucumber  beetle,  Diahrotica  soror 229 

Western  army  worm,  Chorizagrotis  agrestis 163 

Allamanda  {AUamanda  neriifolia). 

Citrus  white  fly,  Ateyrodes  citri 350 

Almond   (Prunus  amygdalus). 

Almond  mite,  Bryohia  pratensis 7,  302 

Black  scale,  Saissetia  olea 119 

Cottony  cushion  scale,  Icerya  purchasi 91 

Greedy  scale,  Aspidiotus  camellice 127 

Green  peach  aphid,  Myzus  persicw 79 

Pear  thrips,  Euthrips  pyri 36 

San  Jose  scale,  Aspidiotus  perniciosus 130 

Aloe   umbellata. 

Ivy  scale,  Aspidiotus  hedercB 128 

Amsinckia   spactabilis. 

Green  peach  aphid,  Myzus  persicw 79 

Andromeda  sp. 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Angelica  aylvettria. 

Parsnip   louse,   Hyadaphis   pastinacw 86 

Anise   (Carum  keUoggii). 

California  orange  dog,  Papilio  zolioaon 199 

Anthurium  sp. 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Antidesma  sp. 

Black  wale,  fiaissptia  olecp 119 
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Apple  {Pyrus  malus).  Page. 

Beet  army  worm,  Laphygma  ewigua 163 

Black  scale,  8aissetia  olew 119 

California  peach  borer,  Sanninoidea  opalesoens 195 

California  tussock  moth,  Hemerocampa  vetusia 179 

Cankerworm,  fall,  Alsophila  pometaria , 187 

Cankerworm,  spring,  Paleacrita  vemata 185 

Cantaloupe  fly,  Euwesta  notata 249 

Citrus  red  spider,  Tetranychus  mytilaspidis 9 

Clover  mite,  Bryobia  pratensis 7 

Codling  moth,  Cydia  pomonella 177 

Cottony  cushion  scale,  Icerya  purchasi 89 

Cottony  maple  scale,  Pulvinaria  vitis 111 

European  fruit  scale,  Lecanium  comi 120 

False  chinch  bug,  Nysius  angustatus 150 

Flat-headed  apple-tree  borer,  Chryaohothris  femorata 236 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Frosted  scate,   Eulecanium  pruinosum 116 

Greedy  scale,  Aspidiotus  camellia! 127 

Green  apple  aphis,  Aphis  pomi 70 

Leaf-hopper,    Empoasca   mali 41 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Pear-leaf  blister-mite,  Eriophyes  pyri 6 

Pear  scale,  Epidiaspis  piricola 126 

Pear  thrips.  Euthrips  pyri 36 

Red-humped  caterpillar,  Schizura  concinna 188 

Red  scale,  Chrysomphalus  aurantii 133 

Rosy  or  purple  apple  aphis.  Aphis  sorbi 71 

San  Jose  scale,  Aspdiotus  pemiciosus 130 

Scurfy  scale,  Chionaspis  furfura 123 

Striped  cucumber  beetle,  Diahrotica  vittata 230 

Tarnished  plant  bug,  Lygus  pratensis 148 

Tent  caterpillar,  eastern,  Malacosoma  americana : 181 

Tent  caterpillar,  western,  Malacosoma  disstria 182 

Walnut  mealy  bug,  Pseudococcus  hakeri 99 

Apple,  Thorn,   {Datura  sp.)- 

Apple  leaf-hopper,  Empoasca  mali 41 

White-lined  sphinx,  Celerio  lineatn 156 

Woolly  apple  aphis,  Eriosoma  lanigera 50 

Apricot  (Prunus  armeniaca). 

Black  scale,  Saissetia  olew 119 

Citrus  thrips,  Euthrips  citri 34 

Clover  or  almond  mite,  Bryobia  pratensis 7 

Common  termite,  Tcrmes  lucifugus 28 

Cottony  cushion  scale,  Icerya  purchasi 89 

European  fruit  scale,  Lecanium  corni 120 

Fall  cankerworm,  Alsophila  pometaria 187 

Frosted  scale,  Eulecanium  pruinosum 116 

Mealy  plum  louse,  Hyaloptcrus  arundinis 86 

Orange  tortrix,  Tortrix  citrana 176 

Peach  borer,  Sanninoidea  opalescens 195 

Pear  thrips,  Euthrips  pyri 36 

Spring  cankerworm,  Paleacrita  vemata 185 

White  peach  scale,  Aulacaspis  pentagona 124 

Aralia  japonica. 

Cottony  maple  scale,  Pulvinaria  iritis 111 

Archangel ica  atropurpurea. 

Parsnip  louse,  Hyadaphis  pastinacw 86 

Argyreia  speciosa. 

White  peach  scale,  Aulacaspis  pentagona 125 

Arrow- wood    (Viburnum   dentatum). 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Arrow-wood,  see  Laurestinus 
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Ash  {Fraxinus  sps.).  Paub. 

Black  scale,  Saissetia  olcw 110 

Citrus  white  fly,  Aleyrodes  citri 350 

Frosted  scale,  Eulecanium  pruinosum 116 

Ash,  Mountain   {Sorbus  sps.). 

Pear-leaf  blister-mite,   Eriophyes  pyri 6 

Pear  slog,  Caliroa  cerMi 281 

Rosy  or  purple  apple  aphis,  Aphis  sorhi 71 

Scurfy  scale,  Ohionaspis  furfura 123 

Ash,  Prickly   (Xanthoxylum  dava-herculis) . 

Citrus  white  fly,  Aleyrodes  citri 330 

Asparagus   { Asparagus  sps.). 

Asparagus  miner,  Agromyza  simplex 251 

Common  asparagus  beetle,  Crioceris  asparagi 227 

Hemispherical  scale,  Saissetia  hemisphtrrica 117 

Ivy  scale,  Aspidiotus  hederw 128 

Aspen  {Populus  tremuloides) . 

Popular-stem  gall  louse,  Pemphigus  populicaulis 54 

Aspidistra    lurida. 

Florida  red  scale,  Chrysomphalus  aonidum 131 

Aster  (Aster  sps.). 

Black  scale,  Saissetia  olew 119 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Australian   Blackwood   {Acada  melanoxylon) . 

Cottony  cushion  scale,  Icerya  purchasi 89 

Red  scale,  Chrysomphalus  aurantii 133 

Aucuba  sp. 

Red  scale.  Chrysomphalus  aurantii 135 

Azalea  (Rhododendron  sp.). 

Greenhouse  thrips,  Heliothrips  hwmorrhoidalis 32 

Bamboo  (Arundinaria  sp.). 

Bamboo  louse,  Myzocallis  arundicolens 83 

Cottony  bamboo  scale,  Antonina  crawi 108 

Banana   Shrub    (Magnolia  fuscata). 

Citrus  white  fly,  Aleyrodes  citri 350 

Banana    (Musa   sapientium). 

Displacus   ceroputo,    Ceroputo   yuccw 96 

Florida  red  scale,  Chrysomphalus  aonidum 132 

Lesser  fruit  flies,  Drosophila  sps 254,  255 

Banksia   Integrifolia. 

Purple  scale,  Lepidosaphes  heckii 137 

Barley  (Hordeum  sp.). 

Alfalfa  looper,  Autographa  gamma  caUfomica 1*52 

Angoumois  grain  moth,  Sitotroga  cerealella 173 

Com  leaf-aphis.  Aphis  maidis 64 

Grasshoppers    16 

Basswood,  see  Linden. 

Bay  (Laurus  sps.). 

Citrus  white  fly,  Aleyrodes  citri 144,  350 

Florida  wax  scale,  Ceroplastes  ftoridenais 113 

Bay,  California,  see  California  Laurel. 

Bean   (Phaseolus  sps.). 

Apple  leaf-hopper,  Empoasca  mali 41 

Bean  thrips,  Heliothrips   fasciatus 30 

Bean  weevil,  Acanthoscelides  ohtectus 237 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Harlequin  cabbage  bug,  Murgantia  histrionica 146 

Lima  bean  pod-borer,  Etiella  zinckenella 174 

Six-spotted  mite,  Tetranychus  himaculatus 8 

Twelve-spotted  cucumber  beetle,  Diahrotica  soror 229 

Bear's  Breech   (Acanthus  sp.). 

White  peach  scale,  Aulacaspis  pentagona 125 
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Beech    (Fayua  sp.).  Page. 

Black  scale,  8aissetia  olecs 119 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Beet  {Beta  vulgaris). 

Bean  thrips,  Heliothrips  fasciatus 30 

Beet  aphis,  Pemphigus  hetw 53 

Beet  army   worm,   Laphygma  exigua 163 

Harlequin  cabbage  bug,  Murgantia  histrionica 146 

Hop  flea   beetle,   Psylliodes  pitnctulata 231 

Minute  false  chinch  bug,  Nysius  angustatus  minutus 150 

Twelve-spotted   cucumber   beetle,   Didhrotica   soror 229 

Western  army  worm,  ChoHzagrotis  agrestis 163 

Begonia  sp. 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Florida  red     scale,  Chrysomphalus  aonidum 132 

Greenhouse   thrips,   Heliothrips   hwmorrhoidalis 32 

Bermuda  Grass    (Cynodon  dactylon). 

Cottony  cushion  scale,  Icerya  purchasi 91 

Bidens  sp. 

Bean   thrips,   Heliothrips   fasciatus 30 

Red  scale,  Chrysomphalus  aurantii 134 

Bignonia  sp. 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Hemispherical  scale,  Saissetia  hemisphiierica 117 

Billbergia  zebrina. 

Pineapple   scale,    Diaspis    hromeliw 123 

Birch    (Betula  sps.). 

Apple   leaf-hopper,  Empoasca  mali 41 

Frosted  scale,   Eulecanium   pruinosum 116 

Oyster  shell  scale.  Lepidosaphes  ulmi 139 

Bird  of  Paradise    {Strelitzia  sps.). 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Greedy    scale.    Aspidiotus   camelliw 127 

Blackberry    (Rubus  sp.). 

Apple  leaf-hopper,  Empoasca  mali 41 

Cottony    maple    scale,    Pulvinaria   vitis 111 

Oyster   shell    scale,    Lepidosaphes   ulmi 139 

Raspberry    horn-tail,   Hartigia   cressoni 280 

Rose  scale,  Aulacaspis  rosw 125 

Snowy  tree-cricket,  CEcanthus  niveus 26 

Strawberry  crown  moth,  Sesia  rutiluns 191 

Bottle-brush    (Callistemon   lanceolatus) . 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Bouvardia  sp. 

Citrus    mealy    bug,    Pseudococcus    citri 102 

Box-elder   (Ncgundo  aceroides). 

Apple   leaf-hopper,  Empoasca  mali 41 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Red  scale.  Chrysomphalus  aurantii 134 

Soft  brown  scale.  Coccus  hcsperidum 114 

Boxwood   {Buxus  sp.). 

Ivy    scale,    Aspidiotus    hederw 128 

Bread  Fruit    {Artocarpus  sp.). 

Red  scale,  Chrysomphalus  aurantii 134 

Broad  Bean   (Vicia  faha). 

Broad-bean  weevil,  Laria  rufimana 239 

Broom    (Cystisus   sp.). 

Oyster   shell    scale,    Lepidosaphes    ulmi 139 

Brussels  Sprouts,  see  Cabbage. 

Bryophyllum  calycinum. 

White  peach  scale,  Aul<icaspis  pentagona 125 

Buckeye   {.Esculus  sps.). 

Cottony   maple  scale,   Pulvinaria  vitis 111 
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Buckthorn    (Rhamus  sp.)-  Page. 

Apple    leaf-hopper,    Empoasca    mali 41 

Black   scale,    Saissetia   olew 110 

Ivy  scale,  AspidAotu9  hederte 129 

Oyster  shell  scale,  Lepidogaphes  ulmi 139 

Pear  slug,   Caliroa  cerasi 281 

Buckwheat   {Fagopyrutn  esculentum). 

Apple  leaf-hopper,  Empoasca  mali 41 

Clover  mite,  Bryohia  pratengis 7 

Bur  Marigold,  see  Bidens. 

Burning  Bush,  see  Euonymus. 

Butcher's  Broom   (Ruscus  aculeatus). 

Ivy    scale,    Aspidiotus    hederte 128 

Buttercup    {Ranunculus  calif ornicus) . 

Woolly  buttercup  louse.  Pemphigus  calif  amicus 53 

Butternut   {Juglans  cinerea). 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Button -bush    (Cephalanthus  sp.)- 

Pear  slug,   Caliroa  cerasi 281 

Cabbage  (Brassica  oleracea). 

Alfalfa  looper,  Autographa  gamma  calif omica 162 

Cabbage  louse,  Aphis  brassiag 60 

Cabbage   maggot,   Phorbia   hrassicw 2rKj,  257 

Cabbage  worm,  Pontia  rapa 196 

False  chinch  bug,  Nysius  angustatus 150 

Green  peach  aphid,  Myzus  persicw 79 

Harlequin  cabbage  bug,  Murgantia  histriotiira 146 

Hop  flea  beetle,  Psylliodes  punctulata 231 

Twelve-spotted   cucumber   beetle,   Diabrotica   soror 228 

Western  army  worm,  Chorizagroiis  agrestis 163 

Cajanus   sp. 

Black    scale,    Saissetia    olca 119 

Cajaput  Tree   {Melaleuca  sp.). 

Black    scale,    Saissetia    olece 119 

Calla   {Zantedeschia  (Bthiopica), 

Six-spotted   mite,    Tetranychus    bimaculatus 8 

Callacarpa  lanata. 

White  peach  scale,  Aulacaspis  pentagona 125 

Calotropis  procera. 

White  peach  scale,  Aulacaspis  pentagona 125 

Camellia    sps. 

Black  citrus  louse,  Toxoptera  aurantio! 88 

Black    scale,    Saissetia    olem 119 

Florida   red  scale.   Chrysomphalus   aonidum 132 

Fuller's  rose  beetle,  Aramigus  fulleri .__  240 

Greedy   scale.   Aspidiotus   camelUa 127 

Hemispherical  scale,  Saissetia  hemisphwrica 117 

Ivy  scale,  Aspidiotus   hederw 128 

Japanese  wax  scale,  Ceroplastes  ceriferus 111 

Soft  brown  scale,  Coccus  hesperidum 114 

Camphor  {Camphora  officinalis). 

Florida   red  scale,   Chrysomphahrs  aonidum 132 

Greedy   scale.   Aspidiotus   camelluB 127 

Red  scale.  Chrysomphalus  aurantii 133 

Canna  sp. 

Fuller's  rose   beetle,  Aramigus   fulleri 240 

Pineapple   scale,   Diaspis   bromelitF 123 

Cantaloupe   {Cucumis  sp.). 

Cantaloupe    fly,    Euxesta   notata 249 

Striped  cucumber  beetle,  Diabrotica  vittata 230 

Caraway   {Carum  carui). 

Celery  caterpillar,  Papilio  polygenes 198 

Carob  Tree   {Ceratonia  sp.) 

Ivy  scale,  Aspidiotus  hederw 128 
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Carnation    (Dianthus  caryophyllus) .  Page. 

Green  peach  aphid,  Myzus  persica 79 

Onion  thrips,  Thripa  tahaci 38 

Carpodetus   serrata. 

Ivy  scale,  AspidioUia   hedercr 128 

Carrot  {Dacus  carota). 

Celery  caterpillar,  Papilio  polygenes 198 

Parsnip   louse,   Hyadaphia   pastinacw 86 

Castor  Bean  (Ricinua  sp.)* 

Cottony  cushion  scale,  Icerya  purchaai 89 

Cat-tail   (Typha  angustifolia) . 

Potato  tuber  moth,  Phthorimdea  operculella 167 

Cauliflower,  see  Cabbage. 
Oeanothus  sps. 

Citrus  mealy  bup:,   Pseudococcus  citri 102 

Diplacns  ceroputo,   Ceraputo   yuccw 96 

Greedy   scale,   Aspidiotus   camellue 127 

Oyster  shell  scale,  LepidosapKes  ulmi 139 

Celery  (Apium  graveolens). 

Apple  leaf-hopper,  Empoasca  malt 41 

Celery   caterpillar,   Papilio  polyxenes 198 

Parsnip  louse,  Hydaphia  pastinacw 86 

Western  army  worm.  Chorizagrotia  agreatia 163 

Cerasus  sps. 

California  peach  borer,  Sanninoidea  opaleacena   195 

Citrus  white  fly,  Aleyrodea  citH 350 

Cercidiphyllum   japonicum. 

Purple    scale,    Lepidoaaplies    beckii 137 

Chasrophyllum   temulum. 

Parsnip   louse,   Hyadaphia   paatinaca- 86 

Chemise,  see  Greasewood. 

Cherry  {Prunua  ceraaus). 

Apple  leaf-hopper.  Empoasca   mali 41 

Black  cherry  louse,  Mysiia  cerasi 77 

California  tussock  moth,  Hemerocampa  vetusta 179 

Cherry  scale.  Eulecanium  ceraaorum 115 

Cherry   slug,    Caliroa   cerasi 281 

Clover  mite,  Bryohia  pratenaia 7 

Eastern  tent  caterpillar,  Malacoaoma  amerioana 181 

European  fruit  scale.   Lecanium  comi 120 

Fall   cankerworm.   Alsophila  pometaria 187 

Frosted    scale.    Eulecanium    pruinosum 116 

Greedy  scale,  Aspidiotus  camelliw 127 

Greenhouse   thrips,   Heliothrips   hwmorrhoidalis 32 

Green  peach  aphid.  Myzus  pcraictr 79 

Harlequin   cabbage   bug,   Murgantia   hiatrionica 146 

Ivy  scale,  Aspidiotus  hcderce  128 

Oyster  shell   scale,   Lepiodosaphcs  ulmi 139 

Peach  borer,   tianninoidea   opalesccns 195 

Pear    thrips.    Euthrips    pyri 36 

Red-humped   caterpillar,    Schizura   concintia 188 

San   Jose  scale,   Aspidiotus  perniciosus 130 

Scurfy    scale,    (-hionaspis    furfura 123 

Walnut  scale,  Aspidiotus  juglans-regio' 129 

White  peach  scale,  Aulacaspis  pentagona 124 

Cherry,  Choke  {Prunus  virginiana) . 

Ajjple   leaf-hopper,   Empoasca   mali 41 

Scurfy   scale,    Chionaspis    furfura 123 

Cherry  Laurel   iPrutius  laurorerasus). 

Citnis  white  fly,  Aleyrodes  citri 350 

Chestnut,  Spanish    {Vostamu    sativa). 

European  fruit  scale,  Lecanium  rorui 120 

Chinaberry.   see   Umbrella   Tree. 

Christmas   Berry,  see  Mountain  Holly. 
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Chrysanthemum  sps.  Paqb. 

Greenhouse   orthezia,   Orthezia  insignis 92 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Green  peach  aphid,  Myzus  peraicce 79 

Harlequin  cabbage  bug,  Murgantia  hiatrionica 140 

Hemispherical   scale,   Saiaaetia   hemiaphtgrica 117 

Six-spotted   mite,    Tetranychua    himaculatua 8 

Twelve-spotted  cucumber  beetle,    Diabrotica  aoror 229 

Ciscus  sp. 

Greedy  scale,  Aapidiotua  camelliw 127 

Citron    (Citrua  medica). 

Citrus  mealy  bug,  Paeudococcua  citri ^ 102 

Citrus  white  fly,  Aleyrodea  citri 350 

Citrus  sps.     See  Orange  and  Lemon. 

Barnacle  scale,  Ceroplaatea  cirripediformia 112 

Black  citrus  louse,  Toxoptera  aurantia: —  88 

Black  scale,  Saiaactia  olew 119 

Citrus  me^ly  bug,  Paeudococcua  dirt 102 

Citrus  red  spider,  Tctranychya  mytiUiapidia 9,  302 

Common   termite,   Termea   lucifugua 28 

Cottony  cushion  scale,  Icerya  purchaai 89 

Florida  red  scale,   Chryaomphalua  aonidum 132 

Florida  wax  scale,  Ceroplaatea  fioridenaia 113 

Fuller's  rose  beetle,  Aramigua  fuller* 240 

Glover's  scale,  Lepidoaaphea  gloverii 138 

Greenhouse  orthezia,  Orthezia  inaignia 93 

Greenhouse  thrips,  Heliothripa  luemorrhoidalia 32 

Green  peach  aphid,  Myzua  peraicce 78 

Harlequin  cabbage  bug,  Murgantia  hiatrionica 14(> 

Hemispherical  scale,  Saiaaetia  hemiaphwrica 117 

Ivy  scale,  Aapidiotua  hedera 128 

I^ng  tailed  mealy  bug,  Paeudococcua  longiapinua 100 

Melon  aphis,  Aphia  goaaypii 02 

Minute  false  chinch  bug,  Nyaiua  anguatatus  minutua 150 

Orange  chionaspis,  Chionaapia,  citri 121 

Purple  scale,  Lepidoaaphea  beckii 137 

Red  scale,  Chryaomphalua  aurantii 133 

Silver  mite,  Eriophyea  oleivorua 4 

Soft  brown  scale,  Coccua  heaperidum 114 

Twelve-spotted  cucumber  beetle,  Diabrotica  aoror 229 

Woolly  citrus  aphid,  Aphia  cookii 01 

Yellow  scale,  Chryaomphalua  oitrinua 135 

Clematis  sp. 

Six-spotted  mite,  Tetranychua  bimaculatua 8 

Soft  brown  scale,  Coccua  heaperidum 114 

Clover   (Trifolium  sps.). 

Alfalfa  crane  fly,  Tipula  aimplex 243 

Alfalfa  looper,  Autographa  gamma  calif ornica 102 

Apple  leaf-hopper,  Empoaaca  mali 41 

Bean-  thrips,  Heliothripa  faadatua 30 

Clover  mite,  Bryobia  pratenaia 7 

Grape  leaf-hopper,  TypMocyba  cornea 42 

Grasshoppers 7,  24 

Hop  flea  beetle,  Paylliodea  punctulata 231 

Ivy  scale,  Aapidiotua  hedera 128 

Western  army  worm,  Chorizagrotia  agrcstia 163 

Cocoanut  {Cocoa  nucifera). 

Florida  red  scale;  Chryaomphalua  aonidum 132 

Kentia  mealy  bug,  Paeudococcua  paeudonipw 107 

Red  scale,  Chryaomphalua  aurantii 134 

Coffee   (Cofea  arabica). 

Black  citrus  louse,  Toxoptera  aurantite 88 

Citrus  mealy  bug,  Paeudococcua  citri 102 

Citrus  white  fly,  Aleyrodea  citri 144,  350 
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Cole  us  sp.  Page. 

Citrus  mealy  bug,  Pseudococcua  citri 102 

Greenhouse  orthezia,  Orthestia  insignis 92 

Greenhouse  white  fly,  Aleyrodea  vaporariorum 145 

Long-tailed  mealy  bug,  Pseudococcus  longispinus 106 

Corn   (Zea  mays). 

Angoumois  grain  moth,  Sitotroga  cerealella 173 

Apple  leaf-hopper,  Empoasca  mali 41 

Beet  army  worm,  Laphygma  exigua 163 

Chinch  bug,  Blissus  Icucopterus 149 

Corn-ear  worm,  Seliothis  obsoleta 165 

Corn  leaf-aphis,  Aphis  maidis 64 

Grasshoppers    17 

Twelve-spotted  cucumber  beetle,  Diahrotica  soror 229 

Western  army  worm,  Chonzagrotis  agrestis 163 

Cotoneaster  sp. 

Pear-leaf  blister  mite, '  ^r»op^e«  pyn 6 

Cotton  {Gossypium  sp.)> 

Bean  thrips,  Heliothrips  fasciatus 30 

Cantaloupe  fly,  Euxesta  notata 249 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Cotton-boll  worm,  HeUothis  ohsoleta 165 

Melon  aphis,  Aphis  gossypii , 62 

White  peach  scale,  Aulacaspis  pentagona 125 

Cottonwood   (Populus  sps.). 

Apple  leaf-hopper,  Empoasca  mali 41 

Bead-like  cottonwood  gall-louse,  Pemphigus  populimonilis 58 

Common  cottonwood  louse,  Thoftiasia  populicola 84 

Greedy  scale,  Aspidiotus  camelliw 127 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Poplar-stem  gall-Iouse,  Pemphigus  populicaulis 54 

Walnut  scale,  Auspidiotus  juglans-regiw 129 

Cowpea    {Vigna  catjang). 

Six-spotted  mite,  Tetranychus  himaculatus 8 

Croton  sp. 

Greenhouse   thrips,  Heliothrips  hwmorrhoidalis 32 

Long-tailed  mealy  bug,  Pseudococcus  longispinus 106 

Purple  scale,  Lepidosaphes  beckii 136 

Cucumber  {Cucumis  sativus). 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Hop  flea  beetle,   Psylliodes   punctulata 231 

Six-spotted  mite,  Tetranychus  himaculatus 8 

Striped  cucumber  beetle,  Diahrotica  vittata 230 

Twelve-spotted  cucumber  beetle,  Diahrotica  soror 229 

Cudweed    (Onaphalium  calif orniacum) . 

Bean   thrips,  Heliothrips  fasciatus 30 

Cuphea  sp. 

Greenhouse  orthezia,  Orthezia  insignis 93 

Currant   {Rihes  sp.). 

Apple  leaf-hopper,  Empoasca  mali 41 

Imported  currant  borer,  Sesia  tipuliformis 193 

Ivy  scale,  Aspidiotus  hedcrw 128 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Pear  scale.  Epidiaspis  piricola 126 

San  Jose  scale,  Aspidiotus  perniciosus 130 

»       Scurfy  scale,  Chioruispis  furfura 123 

Custard  Apple  (Anona  reticulata). 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Cycas  sps. 

Hemispherical  scale,  Saissetia  hemisphwrica 117 

Long-tailed  mealy  bug.  Pseudococcus  longispinus 106 

Ivy  scale,  Aspidiotus  hederw 128 

Red  scale,  Chrysomphalus  aurantii 133 

Soft  brown  scale,  Coccus  hesperidum 114 

White  peach  scale,  Atilascaspis  pentagona 124 
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Dahlia  sp.  Paob. 

Apple  leaf-hopper,  Empoasca  malt 41 

Gieenhonse  thrips,  Helioihrips  h<gmorrhoidalis 32 

Daisy  (Bellis  perennis). 

Twelve-spotted  cucumber  beetle,  Diabrotica  soror 229 

Dammara  sps. 

Golden  mealy  bug,  Pseudococcus  aurUanatus 98 

Daphne  gnidium. 

Ivy  scale,  Aspidiotus  hederte 128 

Devilwood   {Ostnantku^  americanus). 

Citrus  white  fly,  Aleyrodes  citri 350 

Dew  Drop  {Duranta  sp.)* 

Black  scale,  Saisaetia  oIct 119 

Dill  (Anathum  graveolens). 

Celery  caterpillar,  Papilio  polyxenes 198 

Dock  {Rumex  sp.). 

Alfalfa    looper,    Autographa   gamma    californica 162 

Beet  louse,  Pemphigus  beta 53 

Citrus  thrips,  Eitthrips  citri 34 

Hop  flea  beetle,  PaylUodes  punctulaia 231 

Dogwood    (Comug  sp.). 

Oyster  shell  scale,  Lepidoaaphes  uUni 139 

Easter  Lily   (Lilium  longiflorum  var.  eximium). 

Six-spotted  mite,  Tetranychus  bimaculatus 8 

Egg  Plant  {8olanum  melongena). 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Harlequin  cabbage  bug,  Margantia  hitirionica 146 

Six-spotted  mite,  Tetranychu8  bimaculatua 8 

Elasagnus  sp. 

Purple  scale,  Lepidosaphes  beckii 137 

Elder  (Sambucus  sp.). 

Alfalfa  looper,  Autographa  gamma  californica 162 

Elm  {Ulmus  sps.). 

Apple  leaf-hopper,  Empoasca  mali 41 

Cottony  maple  scale,  Pulvinaria  vitis 111 

European  elm  scale,  Qosttyparia  spuria 93 

Frosted  scale,  Eulecanium  pruinosum 116 

Grapevine  flea  beetle,  Haltica  oarinata 230 

San  Jose  scale,  Aspidiotus  pemidosus 130 

Scurfy  scale,  Chionaspis  furfura 128 

Elymus  sps. 

Hessian  fly,  Mayetiola  destructor 245 

Wild  rye  ripersia,  Ripersia  smithii 108 

English  Dwarf  Bean,  see  Broad  Bean. 

Eucalyptus  sps. 

Black  scale,  Saissetia  olev 119 

Greedy  scale,  Aspidiotus  camellia^ 127 

Ivy  scale,  Aspidiotus  hederw 128 

Red  scale,  Chrysomphalus  aurantii 133 

Eunanus  brevipes. 

Bean  thrips,  Heliothrips  fasciatus 30 

Euonymus  sps. 

Euonymus  scale,  Chionaspis  euonymi 122 

Greedy  scale,  Aspidiotus  cam€Ui<p 127 

Orange  chionaspis,  Chionaspis  citri 121 

Red  scale,  Chrysomphalus  aurantii 134 

Yellow  scale,  Chrysomphalus  citrinus 135 

Eupatorium  sp. 

Barnacle  scale,  Ceroplastes  drripediformis 112 

Euryptera  lucida. 

Bean  thrips,  Heliothrips  fasciatus 30 

False  Bitter  Sweet  (Celastrus  scandens), 

Euonymus  scale,  Chionaspis  euonymi 122 

Fennel  (Foeniculum  vulgare). 

Celery    caterpillar,    Papilio    polyxcnes 198 
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Ferns   {Filices  sps.)-  Page. 

Citrus  mealy  bug,  Paeudococcus  citri 102 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Greenhouse  thrips,  Heliothrips  hwmorrhoidaUs 32 

Hemispherical  scale,  Saisaetia  hemiaphisrica 118 

Ivy  scale,  Aspidiotus  hederw 128 

Long-tailed  mealy  bug,  Pseudococous  longiapinus 106 

Fern,  Maidenhair   {Adiantum  sp.). 

Ivy  scale,  Aspidiotus  hederce 128 

Fern,  Staghorn   (Platycerium  sp.). 

Long- tailed  mealy  bug,  Pseudoooccus  longispinus 106 

Fern,  Wood   (Aspidium  sp.). 

Greenhouse  thrips,   Heliothrips   hcpmorrhoidalis 32 

Feverfew,  see  Chrysanthemum. 

Fig   {Ficus  sps). 

Blastophaga,   Blastophaga  grossorum 268 

Citrus  white  fly,  Aleyrodes  citH 350 

Cottony  cushion  scale,  Icerya  purchasi 89 

Florida   wax  scale,    Ceroplastes   floridensis 113 

Greenhouse  thrips,  Heliothrips  hwmorrhoidalis 32 

Lesser   fruit  fly,   Drosophila   ampelophila 254 

Long-tailed   mealy   bug,    Pseudoooccus    longispinus 106 

Pear    thrips,    Euthrips   pyri 36 

Purple    scale,    Lepidosaphes    heckii 137 

Red  scale,  Chrysomphalus  aurantii 133 

Soft  brown  scale,  Coccus  hesperidum 114 

Filaree  {Erodium  sp.). 

Grape    leaf-hopper,    Typhlocyha    comes 42 

Flacourtia   sepiaria. 

Long-tailed  mealy  bug,  Pseudoooccus  longispinus 106 

Four-o'clock    (Mirahilis  califomica). 

Bean  thrips,  Heliothrips  fasciatus 30 

Fuchsia  sp. 

Citrus  mealy  bug,  Pseudoooccus  citri 102 

Greedy   scale,   Aspidiotus   cameUiw 127 

Greenhouse    thrips,    Heliothrips    hwmorrhoidalis 32 

Greenhouse    white    fly,    Aleyrodes   vaporariorum 145 

Red  scale,  Chrysomphalus  aurantii 134 

Six-spotted   mite,    Tetranychus    bimaculatus 8 

Gardenia  sps. 

Citrus  white  fly,  Aleyrodes  citri 350 

Greenhouse  ortbezia,    Orthezia  insignis ' 93 

Japanese  wax  scale,  Ceroplastes  ceriferus 111 

Genista  sp. 

Ivy  scale,  Aspidiotus  hederw 127 

Geranium   (Pelargonium  sp, ). 

Cottony  cushion  scale,  Icerya  purchasi 89 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Six-spotted   mite,    Tetranychus    bimaculatus 8 

White  peach  sale,  Aulacaspis  pentagona 124 

Godetia  sp. 

Six-spotted   mite,    Tetranychus   binuiculatus 8 

Golden  Rod  {Solidago  sp.). 

Orange    tortrix,    Tortrix   citrana 176 

Red   scale.   Chrysomphalus   aurantii 134 

Gooseberry   {Rihes  grossularia) . 

Apple  leaf-hopper,  Empoasca  mali 41 

European  fruit  scale,  Lecanium  comi 120 

Imported   currant  borer,   Sesia   tipuliformis 193 

Scurfy  scale,  Chiona^pis  furfura 123 

Goosefoot  (Chenopodium  sp.). 

Bean   thrips,  Heliothrips   fasciatus 30 

Gourd   (Cucurhita  pepo  var.  ovifera). 

Squash   bug,   Anasa   tristis 147 
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Gourd,  Powder  Horn   (Lagenaria  ritlgaris).  Pagb. 

Melon  aphis.  Aphis  gossypii 62 

Grape  (Vitis  sp.)- 

Apple  leaf-hopper,  Empoasca  mali 41 

Achemon  sphinx,  PholuB  achemon 158 

Black   scale,   Saiaaetia   olew 119 

California  grape  root-worm,  Adomts  obscurua 226 

Citrus    thrips,    Euthrips    dtri 34 

Common  cut  worm,  Euxoa  atomaris 164 

Cottony  cushion  scale,  Icerya  ptirchasi 89 

Cottony  maple  scale,  Pulvinaria  vitia 111 

European  fruit  scale,  Lecanium  comi 120 

False  chinch  bug,  Nysiua  angustatus 149 

Frosted  scale,  Eulecanium  pruinosum 116 

Grapevine    flea    beetle,    Haltica    carinata 230 

Grapevine   hoplia,    Hoplia   callipyge 233 

Greedy   scale,   Aspidiotus   camelliw 127 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Greenhouse   thrips,   Heliothripa   huBmorrhoidalis 32 

Leaf-hopper,    Typhlocyba    comes 42 

Pear    thrips,    Euthrips   pyri 36 

Phylloxera,    Phylloxera    vastatrix 48 

Red   scale,    Chrysomphalus  aurantii 133 

Rose  snout  beetle,  Rhynchites  hioolor 241 

White-lined   sphinx,   Celerio   lineata 156 

White  peach  scale,  Aulaeaspis  pentagona 125 

Grapefruit,  see  Pomelo. 

Grass  (Oraminew) . 

Apple  leaf-hopper,  Empoasca  malt 41 

Beet   army   worm,    Laphygma  exigua 163 

Chinch  bug,  Blissus   leucopterus - —  149 

Clover  mite,  Bryohia  pratensis 7 

False  chinch  bug,  Nysius  angustatus 149 

Grape  leaf-hopper,  Typhlocyba  comes 42 

Grasshoppers    16,  24 

Ivy  scale,   Aspidiotus   hederw 128 

Mealy   plum   louse,   Hyalopterus   arundinis 86 

Onion  thrips,  Thrips  tabaci 38 

Tarnished  plant  bug,  Lygus  pratensis 148 

Western   army   worm,   Chorizagrotis   agrestis 163 

Greaeewood   (Adenostoma  fasciculatum) . 

Grapevine  hoplia,  Hoplia  callipyge .^ 233 

Grevillea  sp. 

Black    scale,    Saissetia   olecB 119 

Qrewia  sp. 

Black    scale,    Saissetia    olea .    119 

Groundsel   {8enecio  vulgaris). 

Green  peach  aphid,  Myzus  persicte 79 

Groundsel  Tree  (Baccharis  sps.). 

Black  scale,   Saissetia   olea 119 

Greedy   scale,   Aspidiotus   camelliw 127 

Guadeloupe  Palm   {Erythea  edulis). 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Guamima  ulmifolia. 

White  peach  scale,  Aulaeaspis  pentagona 127 

Guava  {Psidium  sp.). 

Black   scale,    Saissetia   olew 119 

Florida  red  scale,  Chrysomphalus  aonidum 132 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Guava  mealy  bug,  Pseudococcus  nip<B 106 

Hemispherical    scale,    Saissetia    hemisphcsrica 117 

Long-tailed  mealy  bug,  Pseudococcus  longispinus 106 
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Gumbo   {Hibiscus  sps.).  Page. 

Japanese  wax  scale,   Ceroplastes  ceriferus 111 

Pineapple   scale,   Diaspis   hromeliw 123 

White  peach  sale,  Aulaoaspis  pentagonal 125 

Habrothamnus  sp. 

Black  scale,  Saissetia  ohw 119 

Citrus  mealy  bug,  Pseudococcus  citri ■ 102 

Hawksbeard   (Crepia  sp.). 

Bean   thrips,  Heliothrips   fasciatus 30 

Hawthorn   (Rhamnus  sp.)  see  Buckthorn. 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Frosted  scale,  Eulecanium  pniinosum 116 

Green   apple  aphis,  Aphis   pomi 70 

Ivy  scale,  Aspidiotus   hedercB 128 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Red-humped   caterpillar,   Schizura  concinna 188 

Rosy  or  purple  apple  aphis,  Aphis  sorhi 171 

San  Jose  scale,  Aspidiotus  pemiciosus 130 

Scurfy   scale,   Chionaspis   furfura 123 

Hazel  (Corylus  sp.). 

Apple  leaf-hopper,  Empoasca  mali 41 

Heath   (Erica  sp.). 

Greedy   scale,   Aspidiotus   camelUw 127 

Ivy    scale,    Aspidiotus    hederw 128 

Heliotrope   (Heliotropium  sps.). 

Bean  thrips,  Heliothrips  fasciatus 30 

Six-spotted  mite,  Tetranychus  himaeulatus 8 

White   peach   scale,   Aulacaspis   pentagona 125 

Hemp   (Cannabis  sp.). 

Apple  leaf-hopper,  Empoasca  mali 41 

Heracleum  sphondylium. 

Parsnip  louse,  Hyadaphis  pastinacw 86 

Hex  glabra. 

Florida  wax  scale,  Veroplastes  floridensis 113 

Holly  (Osmanthus  ilicifolius). 

Black    scale,    Saissetia   olew 119 

Ivy  scale,  Aspidiotus   hederw 128 

Orange    chionaspis,    Chionaspis    citri 121 

Soft  brown  scale.  Coccus  hesperidum _.__  114 

Holly,  Mountain   (Heteromeks  arbutifoliu) . 

Black  scale,  Saissetia  olew . 119 

Greedy  scale,  Aspidiotus  canicUue 127 

Hollyhock  (Althwa  rosea). 

Apple  leaf-hopper,  Empoasca  mali 41 

Honeysuckle,  see  Lonicera. 

Hop   (Humulus  lupulus). 

Hop  flea  beetle,  Psylliodes  punctulata 231 

Hop  louse,  Phorodon  humuli 85 

Six-spotted  mite,  Tetranychus  bim<iculatu8 8,  302 

Hop-tree   (Ptelea  baldwinii  var.  crenulata). 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Horse  Bean,  see  Broad  Bean. 

Horse-chestnut   (^sculus  hippocastanum) . 

Apple  leaf-hopper,  Empoasca  mali 41 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Horse  Radish   (Cochlearia  armoracia). 

Cabbage  worm,   Pontia  rapes 196 

Harlequin  cabbage  bug,  Margantia  histrionica 146 

Western  army  worm,  Chorizagrotis  agrestis 163 

Hound's  Tongue  (Cynoglossum  sp.). 

Green  peach  aphid,  Myzus  persicw 79 

Iris  sp. 

White  flies,  Aleyrodes  sps 275 

Ivy,  Boston  (Ampelopsis  tricuspidata) . 

Citrus  white  fly,  Aleyrodes  citri .3.*i0 


Digitized  by  VjOOQ IC 


HOST   INDEX.  XIX 

Ivy,   English    {Uedera  helix).  Paob. 

Citrus  mealj  bug,  Pseudococcus  citri 102 

Citrus  white  fly,  Aleyrodes  citri 144,  350 

(ireedy  scale,  Aspidiotus  camellite 127 

Green  -petLch  aphid,  Myzus  per9ic<B 79 

Ivy  scale,  Aspidiotus  hedera 128 

Pineapple   scale,   Diaspis   hromeliiF 123 

Soft  brown  scale,  Coccus  hesperidum 114 

Ivy,  German    {Senecio  sp.),  see  Groundsel. 

Green  peach  aphid,  Myzus  persicw 79 

Japan  Plum   (Biotrites  japonica). 

Florida  wax  scale,  Ceroplastes  fioridensis 113 

Japonica  sp. 

Chaff  scale.  Parlatoria  pergandii 142 

Jasmine   {Jasminum  sps.). 

Citrus  white  fly,  Aleyrodes  citri 350 

Soft  brown  scale.  Coccus  hesperidum 144 

White  peach  scale,  Aulacapis  pentagona 125 

Jessamine,  see  Gardenia. 

Jimpson  Weed,  see  Thorn-apple. 

Jujube  (Zizyphus  sp.). 

White  i>each  scale,  Aulac<ispis  pentagona 125 

June- berry,  see  Service-berry. 

Juniper,  Irish   {Juniperus  sp.). 

Black  scale,  tiaissetia  olew 119 

Kennedys  sp. 

Red  scale,  Chrysomphalus  aurantii     134 

Kentia  sp. 

Kentia  mealy  bug.  Pseudococcus  pseudonipm 107 

Palm  scale,  Eucalymnatus  perforatus 113 

Knotweed   {Polygonum  arviculare). 

Beet  louse.  Pemphigus  h€t<r 53 

Kumquat  (Citrus  japonica). 

Citrus  white  fly,  Aleyrodes  citri 350 

Lambsquarters   {Chenopodium  album). 

Beet  army  worm,  Laphygma  exigua 163 

Harlequin  cabbage  bug,  Murgantia  histrionica 146 

Hop  flea  beetle,  Psylliodes  punctulata 231 

Lantana  sp. 

Diplacus  ceroputo,  Ceroputo  yuccw 96 

Greenhouse  ortbezia,  Orthezia  insignis 92 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Latania  borbonica. 

Ivy  scale,  Aspidiotus  hederw 128 

Red  scale,  Chrysomphalus  aurantii lliii 

Laurel   {Laurus  sps.). 

Black  scale,  Saissetia  ole<B 119 

Frosted  scale,  Eulecanium  pruinosum 116 

Greenhouse  thrips,  Heliothrips  hwmorrhoidalis 32 

Soft  brown  scale.  Coccus  hesperidum 114 

White  peach  scale,  Aulacaspis  pentagona 125 

Laurel,  California   (Umhellularia  calif omica). 

Ivy  scale,  Aspidiotus  hederw 129 

Soft  brown  scale.  Coccus  hesperidum 114 

Laurel,  Cherry   {Prunus  laurocerasus) . 

Citrus  white  fly,  Aleyrodes  citri 350 

Laurestinus  {Vihumum  tinus). 

Citrus  white  fly,  Aleyrodes  citri 350 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Lavatera  sp. 

Greedy  scale,  Aspidiotus  camelliw 127 

Lemon   {Citrus  medica  var.  limon),  see  Citrus. 

Chaff  scale,  Parlatoria  pergandii 142 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Citrus  white  fly,  Aleyrodes  citri 350 

Silver  mite,  Eriophyes  oleivorus 4 

Walnut  mealy  bug/ Pseudococcus  hakeri 99 
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Lettuce   {Lactuca  sps.)-  Page. 

Bean  thrips,  HeUothrips  fasoiatus 30 

False  chinch  bug,  Nysiua  angustatus 149 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Harlequin  cabbage  bug,  Murgantia  histrionica 146 

Twelve-spotted  cucumber  beetle,  Diahroticd  soror 229 

Lignum  vitas. 

Barnacle  scale,  Geroplastes  cirripediformis 112 

Florida  wax  scale,  Ceroplaates  floridensis 113 

Red  scale,  Chrysomphalus  aurantii 134 

Lilac   (Syringa  sps.)* 

Apple  leaf-hopper,  Empoasca  mali 41 

Citrus  white  fly,  Aleyrodes  citri 144,  350 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Grain  thrips,  Euthrips  tritici 33 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Lime  {Citrus  limetta). 

Diplacus  ceroputo,  Ceroputo  yuccw 96 

Linden    (Tilia  sp.). 

Apple  leaf-hopper,  Empoasca  mali 41 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Locust   {Rohinia  pseudacacia) . 

Cottony  cushion  scale,  Icerya  purcha>si . 89 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Harlequin  cabbage  bug,  Murgantia  histrionica 146 

Walnut  scale,  Aspidiotus  juglans-regiw 129 

Locust,  Honey   (Gleditschia  triacanthos) . 

Black  scale,  Saissetia  olew 119 

Loganberry    (Rubus  vitifolius). 

Frosted  scale,  Eulecanium  pruinosum 116 

Raspberry  horn-tail,  Hartigia  oressoni 280 

Lonicera  sp. 

Greenhouse  orthezia,  Orthezia  insignis 93 

Lucerne,  see  Alfalfa. 

Lupine   {Lupinus  sps.). 

California  tussock  moth,  Hemerocampa  vetusta 179 

Lupine  aphid,  Macrosiphum  albifrons 72 

Madder   {Ruhia  peregrina). 

Ivy  scale,  Aspidiotus  hederw 128 

Magnolia  sps. 

Black  scale,  Saissetia  olew 119 

Citrus  white  fly,  Aleyrodes  citri 350 

Cottony  cushion  scale,  Icerya  purchasi 89 

Glover's  scale,  Lepidosaphes  gloverii 138 

Ivy  scale,  Aspidiotus  hederw 128 

Mallow   {Malva  sps.). 

Alfalfa  looper,  Autographa  gamma  califomica 162 

Beet  army  worm,  Laphygma  exigua 163 

Green  peach  aphid,  Mysus  persiow 179 

Mango   {Mangifera  sp.). 

Florida  wax  scale,  Geroplastes  floridensis 113 

Greenhouse  thrips,  HeUothrips  htemorrhoidalis 32 

Japanese  wax  scale,  Geroplastes  ceriferus 111 

Long-tailed  mealy  bug,  Pseudococcus  longispinus 106 

Manzanita   {Arctostaphylos  sp.). 

Grain  thrips,  Euthrips  tritici 33 

Maple   {Acer  sp.). 

Apple  leaf-hopper  Empoasca  mali 41 

Black  scale,  Saissetia  olew 119 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Ivy  scale,  Aspidiotus  hederw 128 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 
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Melons    {Cucurhitat  Cucumeris^  etc.).  Paok. 

Black  scale,  Saiwetia  olecs 119 

CantaIoui)e  fly,  Euxeata  notata 249 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Melon  aphis,  Aphis  gossypii 62 

Twelve-spotted  cucumber  beetle,  Diahroiica  soror 229 

White-lined  sphinx,  Oelerio  Uneata 156 

Mesembryanthemum  sp. 

Diplacus  ceroputo,  Ceroputo  yucca 96 

Mignonette   {Reseda  sp.). 

Cabbage  worm,  Pontia  rapw 197 

Six-spotted  mite,  Tetranychus  himaculaius 8 

Mistletoe  {Phoradendron  flaveacens). 

Greedy  scale,  Aapidiotus  camellitF 127 

Ivy  scale,  Aspidiotua  hederce 128 

Monkey   Flower   (Diplacus  glutinosus). 

Diplacus  ceroputo,  Ceroputo  yuccw 96 

Moonflower  {Ipomopa  hona-nox). 

Long- tailed  mealy  bug,  Pseudococous  longispinus 106 

Six-spotted  mite ^  Tetranychus  bimaculatus 8 

Morning-glory  (I pom(pa  purpurea). 

Soft  brown  scale.  Coccus  hesperidum 114 

Mulberry    {Morus  sp.). 

Cottony  maple  scale,  Pulvinaria  Htis 111 

Ivy  scale,  Aspidiotus  hederae 128 

Soft  brown  scale,  Coccus  hesperidum 114 

White  peach  scale.  Aulacaspis  pentagona 124 

Mullein  (Verhascum  virgatum). 

Bean  thrips,  Heliothrips  fasciatus 30 

Mustard  {Brassica  sps.). 

Cabbage  louse.  Aphis  "brassiccr 60 

Cabbage  worm,  Pontia  rapw 196 

False  chinch  bug,  Nysius  angustatus 150 

Grape  leaf-hopper,  Typhlocyha  comes 42 

Harlequin  cabbage  bug,  Murgantia  histrionica 146 

Hop  flea  beetle,  Psylliodes  punctulata 231 

Twelve-spotted  cucumber  beetle,  Diahrotica  soror 229 

Western  army  worm,  Chorizagrotis  agrestis 163 

Myoporum   sp. 

Black  scale,  Saissetia  ole<E 119 

Myrica  cerifera. 

Japanese  wax  scale,  Ceroplastes  ceriferus 111 

Myrsine   retusa. 

Ivy  scale.  Aspidiotus  hederw 128 

Myrtle   (Myrtus  sps.) 

Barnacle  scale,  Ceroplastes  cirripediformis 112 

Citrus  white  fly,  Aleyrodes  citri 144,  350 

Florida  wax  scale,  Ceroplastes  fioridensis 113 

Greedy  scale,  Aspidiotus  camelliw 127 

Soft  brown  scale.  Coccus  hesperidum 114 

Nasturtium   {Tropcpolum  major). 

Bean  thrips.'  Heliothrips  fasciatus 30 

Cabbage  worm,  Pontia  rapce 197 

Nectarine   (Prunus  persica). 

Black  peach  aphis.  Aphis  persicw-niger 67 

Common  termite,  Termes  lucifugus 28 

Nephrodium  sp. 

Long-tailed  mealy  bug,  Pseudococous  longispinus 106 

Nettle  iUrtica  urens). 

Cottony  cushion  scale,  Icerya  purchasi 89 

Green  peach  aphid,  Myzus  persicw 79 

Hop  flea  beetle,  Psylliodes  punctulata 231 
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Nettle,  Horse    (Solanum  caroUnense).  Page. 

Cantaloupe  fly,  Euxesta  notata 249 

Nightshade   (Solanum  sp.)* 

Black  scale,  Saissetia  olew 119 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Citrus  thrips,  Euthrips  citri 34 

Cottony  cushion  scale,  Icerya  purchasi 91 

Greedy   scale,   Aspidiotus   camelluB 127 

Ivy  scale,  Aspidiotus  hederce 129 

Potato  tuber  moth,  Phthorim<Ba  operoulella 167 

Red  scale,  Chryaomphalus  aurantii 133 

8olamim  root  louse,  Trifidaphis  radicicola 58 

Nipa  fruticans. 

Guava  mealy  bug,  Pscudoc'occua  nipw 100 

Norfolk  Island  Pine  (Auracaria  excelsa). 

Golden  mealy  bug,  Pseudococcua  aurilnnatus 98 

Greenhouse  thrips,  Heliothrip8  hannorrhoidalis 32 

Oak   (Quercus  sps.). 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Fuller's  rose  beetle,  Aratnigus  fulleri 240 

Orange  tortrix,  Tortrix  citrana 176 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Purple  scale,  Lepidosaphes  heckii 137 

Red  scale,  Chrysomphalus  aurantii 133 

Rose  snout  beetle,  Rhynchites   hicolor 241 

Oak,  Live  {Quercus  agrifolia). 

California  tussock  moth,  Hcmerocampa  vetusta 179 

Oak,  Water   (Quercus  aquatica). 

Citrus  white  fly,  Aleyrodes  citri 350 

Oak,  White  (Quercus  alha). 

Cottony  cushion  scale.  Iccrya  purchasi 91 

Oats  (A vena  sativa). 

Apple  leaf-hopper,   Empoasca   mali 41 

Grasshoppers    16 

Okra,  see  Gumbo. 

Oleander  CNerium  oleander). 

Black  scale,  Saissetia  olew 119 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Florida  red  scale,  Chrysomphalus  aonidum 132 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Hemispherical  scale,  l^^aissetia  hemisphwriea 117 

Ivy  scale,  Aspidiotus  hederw 1 128 

Long-tailed  mealy  bug,  Pseudococcus  longispinus 106 

■  Oleander  aphid.  Aphis  ncrii 66 

Soft  brown  scale,  Coccus  hesperidum 114 

Olive  (Olea  sps.). 

Black  citrus  louse,  Toxoptcra  aurantiw 88 

Black  scale,  Saissetia  olea' 119 

Chrysomphalus   rossi 136 

Citrus  thrips,  Euthrips  citri 34 

Greedy  scale,  Aspidiotus  camelliw 127 

Ivy  scale,  Aspidiotus  hederw 128 

Pineapple  scale,  Diaspis  hromeUw 123 

Purple  scale,  Lepidosaphes  heckii 137 

Red  scale,  Chrysomphalus  aurantii 133 

Olive,  Mock   (Prunus  caroliniana) . 

Citrus  white  fly,  Aleyrodes  citri 350 

Olive,  Wild,  see  Devllwood. 

Onion   (Allium  ccpa). 

Beet  army  worm,  Laphygma  rxigua 16.'i 

Cantaloupe  fly,  Euxesta  notata 249 

Onion  thrips,  Thrips  tahaci 37,  38 

Western  army  worm,  Chorizagnjtis  agrestis 163 

Opuntia  littoral  is. 

Ivy  scale,  Aspidiotus  hcderw 128 
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Orange   {Citrus  aurantium),  se '  Citrus.  Paob. 

Black  scale,  Saissetia  oUa 119 

Cantaloupe  fly,  Euxesta  notata 249 

Chaff  scale,  Parlaioria  pcrgandii 142 

Citrus  mealy  bug.  Pscudococcus  citri 102,  272 

Cottony  cushion  scale.  Iccrya  purchani 89 

Cottony  maple  scale,  Pulvitiaria  vitis 111 

Frosted  scale,  Eulecanium  pruinosum 116 

Grain  thrips,  Euthrips  tritici , 33 

Ivy  scale.  Aspidiotus  hedcrtE 128 

.Japanese  wax  scale,  CtToplastes  cerifcnts 111 

Katydid.  Microcrntrum  laurifolium 22 

Orange  chionaspis,  Chioitaspis  citri 121 

Orange  tortrlx,  Tortrix  citrana 176 

Woolly  citrus  aphid,  Aphis  cookU 61 

Orange,  Mexican  {Choisya  iernata). 

Citrus  white  fly,  Aleyrodes  oitri 350 

Orange,  Osage   {Toxylon  pomiforum). 

Cantaloupe  fly,  Euxesta  notata 249 

Citrus  white  fly,  Aleyrodes  citri 350 

San  Jose  scale,  Aspidiotus  pemiciosus 130 

Orchids  (Cattleya  sp.). 

Greenhouse  thrips,  Heliothrips  hcemorrhaidalis '32 

Hemispherical  scale,  Saissetia  hemisph<Brica 117 

Palm. 

Fuller's  rose  beetle,  Aramigus  fuUeri 240 

Glover's  scale,  Lepidosaphes  gloverii 139 

Greenhouse  thrips,  Heliothrips  hwmorrhoidalis 32 

Guava  mealy  bug,  Pseudococcus  nipa 106 

Hemispherical  scale,  Saissetia  hemisphcsrica 117 

Kentia  mealy  bug,  Pseudococcus  pseudonipa 107 

Marlatt  scale,  Phcenicococcus  marlatti 94 

Orange  chionaspis,  Chionaspis  citri j 121 

Palm  scale,  Eucalymnatus  perforatus 113 

Palm.  Curly  (Howea  helmoreana). 

Palm  scale,  Eucalymnatus  perforatus 113 

Palm,   Date  {Phanix  dactylifera) . 

Date  palm  scale,  Parlatoria  hlanchardii 140 

Ivy  scale,  Aspidiotus  hedens 128 

Marlatt  scale,  Phcenicococcus  marlatti 94 

Red  scale,  Chrysomphalus  aurantii 133 

Palm,   Fan,  see  Latania  horhonica. 

Palm,   Fish-tail   (Caryota  cumingii). 

Palm  scale,  Eucalymnatus  perforatus 113 

Palm,  Fortune's  {Trachycarpus  excelsus). 

Palm  scale,  Eucalymnatus  perforatus 113 

Parsley    (Carum  petroselinum) . 

Parsley  caterpillar,  Papilio  polyxenes 198 

Parsnip    (Pastinaca  sativa). 

Celery  caterpillar,  Papilio  polyxenes 108 

Parsnip  louse,  Hyadaphis  pastinacw SO 

Parsnip,  Golden  Meadow  (Zizia  aurea). 

Parsnip  louse,  Hyadaphis  pastinaca' 86 

Passion  Flower  {Passiflora  sps.). 

Citrus  mealy  bug,  Pseudococcun  citri 102 

Greedy    scale.    Aspidiotus    camelluF 127 

Red  scale,  Chrysomphalus  aurantii 133 

Six-spotted  mite,  Tetranychus  himaculntus 8 

Pea    (Pi«um  sp.). 

Alfalfa  looper.  Autographa  gamma  californira 102 

Bean   thrips,  Heliothrips   fasciatus 30 

Bean  weevil,  Acanthoscelides  ohteetus 237 

Beet  army  worm,  Laphygma  cxigua in.S 

Clover  mite,  Bryobia  pratensis • 7 
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Pea — Continued.  Paoi. 

Destructive  pea  louse,  Macrosiphum  destructor 74 

Pea  weevil,  Laria  pisorum 238 

Striped  cucumber  beetle,  Diahrotica  vittata 230 

Twelve-spotted  cucumber  beetle.  Diahrotica  aoror 229 

Western  army  worm,  Chorizagrotis  agrcBtis 163 

Peach  (Prunus  persica). 

Black  peach  aphis.  Aphis  peraicw-niger 07 

Citrus  red  spider,  Tetranychus  mytilaspidis 9 

Citrus  thrips,  Euthrips  citri 34 

Clover  mite,  Bryohia  pratcnais 7 

Common  termite,  Termea  luHfugus 2S 

Cottony  cushion  scale,  Jccrya  purchaai 89 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Eastern  tent  caterpillar,  Malacosoma  americana 181 

European  fruit  scale,  Lccanium  comi 120 

Flat-headed  apple-tree  borer,  Vhrysohothris  femorata 23(> 

Frosted  scale,  Eulecanium  pruinoaum 11(5 

Fruit  tree  pulvinaria,   Pulvinaria  amygdali 110 

(Jreen  peach  aphid,  Myzus  peraicw 79 

Hemispherical  scale,  Saiasctia  hemiapJurrica 117 

Peach  borer,   Sanninoidea   opalescena 194 

Peach   twig-borer,   Anaraia    lineatella 171 

Pear  scale,   Epidiaapis   piricola 120 

Pear  thrips,  Euthripa  pyri 3tt 

San  Jose  scale,  Aapidiotua  pemicioaua 130 

Scurfy  scale,  Chionaapia  furfura 123 

Spotless   fall   webworm,   llyphantHa   textor 190 

White  peach  scale,  Atilacaapia  pentagona 124 

Peanut  (.4rac^w  hypogwa). 

Twelve-spotted  cucumber  beetle,  Diahrotica  aoror 229 

Pear  {Pyrua  communia). 

Apple   leaf-hopper.  Empoaaca  mali 41 

Bean   thrips,   HeUothripa   faaciatua 30 

Black    scale,    Saiaaetia    olcw 119 

Blister  mite,   Eriophyea   pyri (J 

Cherry   scale,  Eulecanium   ccrasorum 115 

Citrus  thrips,  Euthripa  citri 34 

Citrus  white  fly,  Aleyrodes  citri .3.10 

Codling  moth,  Cydia  pomonclla 177 

Cottony  maple  scale.  Pulvinaria  vitin 111 

Flat-headed  apple-tree  borer.  Chryaohothria  femorata 236 

Florida  wax  scale.  Ceroplaatea  floridenaia 11.3 

Frosted  scale,  Eulecanium  pruinoaum 116 

(ireedy  scale,  Aapidiotua  camclliw 127 

(Jreen  apple  aphis,  Aphia  pomi 70 

Oyster  shell  scale,  Lcpidoaaphcs  uhni 139 

Pear   scale,   Epidiaapis   piricola 12t> 

Pear  slug,  Caliroa  ccraai 281 

Psylla,  Paylla  pyricola 44 

Red  scale.  Chryaomphalua  aurantii 133 

San  Jose  scale,  Aapidiotua  perniciosns 130 

Scurfy   scale,    Chionaapia   furfura 123 

Tarnished  plant  bug,  Lygus  pratcnaia 148 

Walnut  mealy  bug,  Paeudococcua  hakcri 99 

Walnut  scale.  Aapidiotua  juglana-regiw 129 

White-lined   sphinx.   Celcrio   lineata 156 

White  peach  scale,  Aulacaapia  pentagona 124 

Woolly  apple  aphis,  Erioaoma  lanigera 50 

Pecan   {Carya  olivcpformia) . 

Cottony  cushion  scale,  Icerya  purchaai 91 

PellsBa  hastata. 

(ireenhouse  thrips,  HeUothripa  hasmorrhoidalia 32 
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Peony   (Ptronia  sp.).  Paob. 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Pepper   {Capsicum  annuum). 

Cottony  cushion  scale,   Icerya  purchasi 89 

Green  peach  aphid,  Mysus  peraicw 79 

Six-spotted  mite,  Tctranychus  himaculaius 8 

White  peach  scale,  Aulacaspis  pentagona 125 

Pepper  Tree   {Schinus  molle). 

Black  scale,  Saissetia  olew 119 

Citrus  thrips,  Euthrips  citri 34 

Ivy  scale,  Aapidiotus  hedcrw 128 

Pepperwoodv  see  California  Laurel. 

Persimmon  (Diospyros  sps.). 

Banana  scale,  Diaspia   hromelio' 112 

Citrus  white  fly,  Aleyrodes  dtri 144,  350 

White  peach  scale,  Aulacaapis  pentagona 125 

Phlox  sp. 

Black  scale,  Saissetia  olar 119 

Greenhouse  thrips,  Heliothrips  hcBmorrhoidaUs 32 

Soft  brown  scale.  Coccus  hesperidum 114 

Pig  Weed  {Amaranthus  sps.). 

Beet   army   worm,  Laphygma  exigua 1G3 

Cottony  cushion  scale,  Icerya  purchasi 01 

(ireenhouse   orthezia.   Orthezia  insignis 02 

Harlequin  cabbage  bug,  Murgantia  histrionica 14(> 

Hop  flea  beetle,  Psylliodes  punctulata , 231 

Solanum  root  louse,   Trifidaphis  radicicola r»8 

Pimpinella  sps. 

Parsnip   louse.   Hyadaphis   pastinactr 86 

Pine,  Monterey   {Pinus  radiata). 

Ivy  scale.  Aspidiotus  hederw 129 

Monterey  pine   louse,  Essigella  californica ."iS 

Pineapple   {Ananas  sp.). 

Pineapple  scale,  Diaspis  hromelio^ 123 

Pink   {Silene  sp.). 

<Treenhouse   thrips.   Heliothrips   hamiorrhoidalis 32 

Six-spotted  mite,   Tetranyckus  himaculatus 8 

Pistacia  vera. 

Red  scale.  Chrysomphalus  aurantii 1.34 

Pittosporum  sp. 

Greedy   scale.   Aspidiotus   camcllitc 127 

Plantain   {Plantago  sp.). 

Beet  army  worm,  Laphygma  exigua 1(;.3 

Plum   {Prunus  domestica), 

Apple  leaf-hopper,  Empoasca  maU 41 

Black  scale,  ^aissetia  olcfF . 110 

Black   peach  aphis  Aphis  persiew-niger (;7 

Citrus  thrips,  Euthrips  citri 34 

Clover  mite,  Bryohia  pratensis 7 

Cottony  maple  scale,   Pulvinaria  vitis 111 

Eastern  tent  caterpillar,  Malaeosoma  amcricana ISl 

European  fruit  scale,  Lecanium  comi 120 

Flat-headed  apple-tree  borer,  Chrysohothris  fcmorata 23<; 

Frosted  scale,   Eulecanium  pruinosum IIG 

Green  peach  aphid,  Myzus  persicw 70 

Harlequin  cabbage  bug.  Murgantia  histrionica 14(» 

Hop  louse,   Phorodon  humuli 8r» 

Ivy  scale,  Aspidiotus  hederw 127 

Long-tailed  mealy  bug,  Pseudococcus  longispinus KMI 

Mealy  plum  louse,  Hyalopterus  arundinis 86 

Oyster  shell  scale,  Lepidosaphes  ulmi 180 

Pear  scale,  Epidiaspis  piricola 12<» 

Pear  slug,  Caliroa  cerasi 281 

Pear  thrips,  Euthrips  pyri 36 
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Plum— Continued.  Page. 

Red-humped  caterpillar,  t^chizura  concinna 188 

Red   scale,    Chrpsomphalus   aurantii 131 

San  Jose  scale,  Aspidiotus  permciosus 130 

Scurfy  scale,  Chionaspis  furfura 123 

White  peach  scale,  Aulacaspis  pentagona 124 

Podocarpus  sp. 

Red   scale.    Chrysomphalus   aurantii 134 

Poinsettia   (Euphorbia  pulcherrima) . 

Citrus  Mealy  bug,  Pseudococcus  citri 102 

Pomaderris  apetaia. 

Purple  scale,  Lepidosaphes  heckii 137 

Pomegranate   {Punica  granatum). 

Black  scale,  Saissetia  olece 119 

Citrus  thrips,  Euthrips  citri 34 

Citrus  white  fly,  Aleyrodes  citn 350 

Cottony  cushion  scale,  Iccrya  purchasi 89 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Greedy   scale,   Aspidiotus   camelliw 127 

Ivy  scale,  Aspidiotus  hederw 129 

Pomelo    (Citrus  decumana),  see  Citrus. 

Citrus  mealy  bug,  Pseudococcus  citri 102 

Citrus  white  fly,  Aleyrodes  citri . 350 

Poplar  (Populus  sps.),  see  Cottonwood. 

Black  scale,  Siassctia  olecB 119 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

San  Jose  scale,  Aspidiotus  perniciosus 130 

Scurfy  scale,  Chionaspis  furfura 123 

Potato   (Solanum  tuberosum). 

Apple  leaf-hopper,  Empoasca  mali 41 

Beet  army  worm,  Laphygma  exigua 1(>3 

Cottony  cushion  scale,  Iccrya  purchnsi 91 

Drosophila    busckii 255 

False  chinch  bug,  Nysius  angustatus 149 

Grasshoppers    1 17 

Green  peach  aphid,  Myzus  persicw 78 

Harlequin  cabbage  bug,  Alurgantia  histrionica 146 

Hop  flea  beetle,  Psylliodes  punctulata 231 

l*otato  eel  worm,  Jicterodera  radkicola 284 

Potato  tuber  moth,  Phthorimwa  opcrculelh 107 

Sand  or  Jerusalem  cricket,  8tenopclmatus  irregularis 25 

Solanum  root  louse.  Trifidaphis  radivivola 5S 

Tomato  sphinx,  Phlegethontius  sexta 150 

Twelve-spotted  cucumber  beetle,  Diabrotica  soror 229 

Western  army  worm,  Chorizagrotis  agrcstis 1<>3 

Primrose    (Primula  sp.). 

Greenhouse  white  fly,  Aleyrodes  vaporariorum 145 

Privet    (Ligustrum  sps.). 

Citrus  white  fly,  Aleyrodes  citri 144.  350 

San   Jose   scale,   Aspidiotus  perniciosus 130 

Prune   (Prunus  sp.). 

Black  scale,  Saissetia  olcw 119 

Brown  day  moth.  Pscudohazis  eglanicrina 184 

Citrus  rod  spider,  Tetranyehus  mytilaspidis 9 

Clover  mite,  liryobia  pratensis 7 

Common  cut  worm.  Euxoa  atomaris 104 

European   fruit  scale,  Lecanium  corni 120 

Fall  cankerworm,  Alsophila  pometaria 187 

Frosted  scale,  Eulec^nium  pruinosum 110 

Fruit  tree  pulvinaria,  Pulvinaria  amygdali 110 

Mealy  plum  louse.  ITyalopterus  arundinis 86 

Peach   borer,   f'lanninoidea   opalescens 195 

Pear  thrips.   Euthrips   pyri .36 
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Prune — Continued.  Page. 

Ked-humped  caterpillar,  Schizura  concinna 188 

San  Jose  scale,  A8pidiotu8  pemiciosus 18() 

Spring  cankerworm,  Paleacrita  vemata lS"i 

White  peach  scale,  Aulacaspis  pentagona 124 

Pumpkin    {Cucurhita  pepo). 

('itrus  mealy  bug,  Pseudococcus  citri 102 

Squash  bug,  AtKisa  trigtis 147 

Striped  cucumber  beetle,  Diahrotica  vittata 230 

Purslane   {Portulaca  oleracea). 

Citrus   thrips,  Euthrips   citri 34 

Cottony  cushion  scale,  Icerya  purchasi 89 

False  chinch  bug,  Nysius  angustatun I.IO 

Quince  (Cydonia  vulgaris). 

Barnacle  scale,  Ceroplastes  cirripedifortnitt 112 

(.'lover  mite.  Bryobia  pratensis 7 

(.^ottony  cushion  scale,  Icerya  purchasi 80 

Florida  wax  scale,  Oeroplastes  florid€n»i« 118 

Greedy  scale,  Aapidioius  camellia: 127 

Green  apple  aphis.  Aphis  pomi 70 

Oyster  shell   scale,  Lepidosaphes  ulmi _    . l.*tt> 

Pear  slug,   Caliroa   cerasi 281 

Red  scale,  Chrysomphalus  aurantii 133 

San  Jose  scale.  Aspidiotus  perniciosus 130 

Scurfy  scale,  Chionaspis  furfura 123 

Radish   (Raphanus  saiivus). 

Bean  thrips,  Ileliothrips  fasciatus -  30 

Cabbage  louse.  Aphis  hrassico' 00 

Cabbage   worm,   Pontia   rnpm 19(5 

False  chinch  bug,  Nysius  angustatus ir)0 

Harlequin  cabbage  bug,  Murgantia  histrionicn 140 

Hop  flea  beetle,   Psylliodes  punctulata . 231 

Radish  maggot,  Pharhia  hrassicw 2r»i;,  257 

Western  army  worm.  Chorizagrotis  agrt'HtiH, ._    1(>3 

Ragweed  {Amhrosia  sp.). 

Grape   leaf-hopper,    Typhlocyba   comes .__   42 

Harlequin    cabbage    bug,    Murganti<i    h  in f Hon  ira 14() 

Rape   {Brassica  napus). 

Harlequin  cabbage  bug.  Murgantia  histrionira . 14<J 

Raspberry  (Rubus  sp.). 

Citrus   thrips,   Euthrips   citri _   34 

F''lat-headed   apple-tree  borer.   Chrysobothris    ftmorniii..    236 

SnowT   tree-cricket,    (Ecanthus    niveus- ._   26 

Oyster  shell   scale,  Lepidosaphes  ulmi . 139 

Raspberrj'   horn-tail.    Hartigia   cressoni .    __.      2S() 

Rose  scale,  Aulacaspis  rosw . 12r» 

San   Jose  scale,  Aspidiotus  pernicioHun . 130 

Strawl)errj'  crown  moth,  ^esia  rutilans 191 

Redwood   (^Sequoia  scmpervirens) . 

Ivy  Qc&le,  Aspidiotus  hcderw .__  129 

Reed  Grass  (Phragmitcs  vulgaris). 

Mealy  plum  louse,  Hyalopterus  arnndinitt __._    _    .  Sii 

Rhubarb  (Rheum  rhaponticum). 

Apple   leaf-hopper,  Empoasca   inoli-- .  41 

Hop   flea   beetle,   Psylliodes   punvtulata--. _    2,31 

Western  army  worm.  Chorizagrotis  agrrHtU . K^-, 

Rose    {Rosa  sps.). 

Apple  leaf-hopper.  Empoasca  mali ._    ci 

Citrus  thrips,  Euthrips  citri _  ;^ 

Cottony  cushion  scale,  Icerya  purchasi S9 

Frosted    scale,    Eulecanium    pruinosum 110 

Fuller's  rose  beetle,  Aramigus  fulleri .    240 

Grain   thrips,   Euthrips    tritiei 33 
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Grapevine  hoplia,  Hoplia  callipyge 233 

Greedy   scale,   Aspidiottis   camelliw 127 

Greenhouse  white  flj*.  Aleyrodcs  vaporariorum 145 

Harlequin  cabbage  bug,  Murganita  histrionica 146 

Large  rose  aphid,  Macrosiphum  rosw 76 

Onion  thrips,  Thrips  tahaci 38 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Raspberry   horn-tail,   Hariigia   creasoni 280 

Red  scale,  Chrysomphalus  aurantii 133 

Rose  scale,  Aulacaapis  rosw 125 

Rose  snout  beetle,  Rhynchitea  hicolor 241 

San   Jose  scale,   Aspidioiwa  perniciosus 130 

Six-spotted   mite,    Tetranychus    himaculatus 8 

Small  green  rose  louse,  Myzus  rosanim 80 

Twelve-spotted  cucumber  beetle,  Diabrotica  soror 229 

Rubber,  India   {Ficus  sp.). 

Black  scale.  i!^ais8vfia  olca 119 

Citrus  white  fly.  Alcyrodes  citri 144 

Soft  brown  scale,  Coccus  hcsperidum 114 

Rutabaga    (Brassica  campestria) , 

Cabbage  maggot,   Phorbia   brassica; 257 

Sage   {Salvia  sp.). 

(Jreedy    scale.    Aspidiofus    camcUicP-^ 127 

(ireenhouse    orthezia,    Orthezia    insignis 93 

(ireenhouse  white  fly,  Alcyrodcs  vaporariorum 145 

Six-spotted    mito.    Tciranychux    bimacul^itus 8 

Sage,  Black   {Ramona  siachyoidia) . 

Diplacus  ceroputo,  Vvropuio  yucca'--   95,  96 

Sage,  California   {Arfcmisiu  californica). 

Artemisia  mealy  bug,  Pseudococcus  artcmigUr 97 

Grain    thrips,    Enthrips    tritici 33 

Sage,  White  (Ramona  polysiachya). 

White  sage  mealy  bug,  Pscudococcus  crawii 105 

Sago   Palm,  see  Cycas. 

Salt  Bush   {Afriplcx  sp.). 

Reot   army   worm,   Laphygma   cjcigua 1(>3 

Sand  Pear  (Pyrus  sinensis). 

San    Jose   scale,   Aspidiolus   perniciosus 130 

Sassafras  officinale. 

Oyster  shell  scale,   Lepidosaphcs   ulmi 139 

Sedum  sp. 

Greedy    scale.    Aspidiolus    camellia; 127 

White  peach  scale,  Aulacaspis  pcntagona 125 

Service-berry   (Amclanchirr  canadensis). 

I'ear-leaf   blister-mite.    Eriophyes   pyri 6 

Shepherd's  Purse   {Bursa  bursa-pastoris). 

Melon   aphis.  Aphis  gossypii 62 

Smilax  sp. 

Citrus   white  fly.   Ahyrodes  citri 350 

Cireenhouse   thrijjs.    Ileliothrips    hcrmorrhoidalis 32 

Six-spotted  mite,   Tetranychus   bimaculatus 8 

Snowball    {Viburnum  ^li.). 

Apple  leaf-hopper,   Empoasca   mali 41 

Sorghum    sp. 

Corn-leaf   aphis.   Aphis   maidis 64 

Sow-thistle    {Sonchus  sps.). 

Green   peach  aphis,  Myzus  persicw 79 

Spearmint    {Mentha   sp.). 

Cottony  cushion  scale,  Icerya  purchasi 87 

Spinach    {Spinacia  oleracca). 

Twelve-spotted  cucumber  beetle,  Diabrotica  soror 229 

Spindle  Tree,  see   Euonymus. 


Digitized  by  VjOOQIC 


HOST    INDEX.  XXIX 

Squash    (Cucurbita  sp.).  Page. 

Drosophila    busckii 255 

Harlequin  cabbage  bug,  Murgantia  histrionica 14(5 

Six-spotted    mite,    Tetranychus    bimaculatu9 8 

Squash  bug,  Anasa  tristis 147 

Striped  cucumber  beetle,  Diahrotica   vittaia 230 

Twelve-spotted   cucumber   beetle,   Diabrotica   aoror 229 

Stangaria   schizodon. 

liOng-tailed  mealy  bug,  Pseudococcus  longispitnm 10«> 

Strawberry  (Fragaria  sp.)- 

False  chinch  bug,  Nysius  anguttatmt 149 

Fuller's  rose  beetle,  Aramigus  fulleri 240 

Grain  thrips,  Euthrips  triiici 33 

Greenhouse   orthezia,    Orthezia  insiguvt 93 

Strawberry  crown  borer,  Sesia  rutilans 191 

Strobilanthes   sp. 

Greenhouse   orthezia,    Orthezia   insignis 93 

Sunflower   {Helianthus  annuus). 

Bean   thrips,   HcliothHps   fasciatus 30 

Beet  army   worm,   Laphygma  exigua lt53 

Harlequin  cabbage  bug,  Murgantia  kistrioniva 146 

Sumach   {Rhus  sp.). 

Apple  leaf-hopi)er,   Empoasca  mali 41 

Black  scale,  Saisseiia  olcte 119 

Cantaloupe  fly.  Euxesta  noiaia 249 

Cottony  maple  scale,  Pulvinaria  vitin 111 

Ivy  scale,  Aspidiotua  hederw 129 

Sweet  Alyssum   {Alyasum  maritimum). 

Cabbage    worm,    Pontia    rupw 197 

Sweet  Gum   { Liquidambar  styraciflua) . 

Cottony  cushion  scale,  Icfrya  purchasi 89 

Sycamore   {Platanus  sp.). 

Black    scale,    ^aissetia    olew 119 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Frosted   scale,   Eulrcaniitm  pruino8um 110 

Tacsonia  moliissima. 

Bean   thrips,  Heliothrips   fasciatus 30 

Tallow  Tree   {Sapium  aebiferum). 

Oyster  shell  scale,  Lepidoaaphes  ultni 139 

Tangerine,  see   Citrus. 

Tea    (Thea  sp.). 

Florida  wax  scale,  Ceroplastes  floridensis 113 

Greenhouse   orthezia,    Orthezia   insignis 93 

Japanese  wax  scale.  Ceroplastes  ceriferus 111 

Red  scale,  Chrysomphalvs  aurantii 133 

Thaspesia  sp. 

Black    scale,    Saissetia    olece 119 

Tobacco    {Nicotiana  tabacum). 

Citrus  mealy   bug,   Pseudococcus   citri 102 

Potata  tuber  moth,  PhthorimcBa  operculelUi 107 

Tobacco   sphinx,   Phlegethontius  quinqucmaciilata 157 

Tomato  sphinx,  Phlegethontius  sexta 150 

Tobacco,  Tree   {Nicotiana  glauca). 

Bean   thrips,   Heliothrips   fasciatus 30 

Tobacco,  Wild   (Mimulus  bolanderi). 

Beet  army  worm,  Laphygma  exigua 103 

Thorn-apple  (Datura  sp.). 

Apple   leaf-hopper,   Empoasca   mali 41 

Thunbargia  sp. 

Greenhouse   orthezia.    Orhtezia   insigni^t 92,  5ri3 

Six-spotted    mite,    Tetranychus    bimaculatus 8 

Tick,  Bean,  see  Broad  Bean. 

Tomato    ( Lycopersicum   esculentum). 

Greenhouse  orthezia.  Orthezia  insignis 93 

Greenhouse  white  fly.  Aleyrodes  vaporariorum 145 
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Tomato — Continued.  Page. 

Green  peach  aphid,  Myzus  peraicw 79 

Six-spotted  mite,  T'etranychus  bimaciilatu8 8 

Tobacco  sphinx,  Phlegethontiu*  quinqiiemaculuta 157 

Tomato    sphinx,    Phlegethontius   sexta 156 

Tomato  worm,  Ueliothis  ohsoleta 165 

Western  army  wonn,  Chorizagrotis  ugrcstis 163 

White-lined  sphinx,    Celerio   lineata 156 

Tree  of  Heaven   {Ailanthus  glandulosa) . 

Citrus  white  fly,  Aleyrodea  citri 144,  350 

Trumpet  Vine  {Tecoma  radicans). 

Citrus  white  fly,  Alcyrodes  citri 350 

Tulip    {Tulipa  sp.)- 

Bean   thrips,   Heliothrips   fa8ciatu8 30 

Turnip   (Braasica  rapa). 

Bean  thrips,  Heliotkripa  fasciatun 30 

Cabbage   maggot,   Phorhia   hrassictr 256,  257 

Cabbage  worm,  Pontia  rapw 196 

False  chinch  bug,  Nysiua  anguatatus 1 150 

Harlequin  cabbage  bug,  Murganita  histriottica 146 

Hop  flea  beetle,  Psylliodes  punctulata 231 

Western  army  worm,  Chorizagrotis  agrestis 163 

Tyiophora   asthmatica. 

White  peach  scale,  Aulacttapis  pentagona 125 

Umbrella   Plant    {Cyperua  alternifoHua). 

Citrus  mealy  bug,  Paeudococcua  citri 102 

Ivy  scale,  Aapidiotua   hedercs 128 

Long-tailed   mealy  bug,  Paeudococcua  longiapinua 106 

Umbrella  tree   {Melia  azedarach). 

Citrus    thrips,   Euthripa   citri 34 

Citrus  white  fly,  Aleyrodea  citri 144,  350 

Greedy   scale,   Aapidiotua   camelli<e 127 

Ivy    scale,    Aapidiotua    hedero" 12S 

Verbena   sp. 

Cottony  cushion  scale,  Icerya  purchaai .    89 

Greenhouse   orthezia.    Orthezia    inaignia 92 

Greenhouse  thrips,  HcHothHpa  hwmorrhoidalia 32 

Six-spotted  mite,  Tctranychna  himaculatua 8 

Veronica    sp. 

Cottony  cushion  scale.  Icerya  purchaai 89 

Greenhouse   orthezia,    Orthezia  inaignia 93 

Vetch   (Vicia  aativa). 

Destructive   pea   louse,   Macroaiphum   deatnictor 74 

Violet   (Viola  sp.). 

Six-spotted    mite.    Tetraiiychua    himaculatua 8 

Violet  louse,  lihopaloaiphtim   vioUr 76 

Vitex  littoralis. 

Ivy  scale,  Aapidiotua   hederw 128 

Vriesia  spiendens. 

Ivy  scale.  Aapidiotua   hcdcrw 128 

Wall  Flower   (Eryaimum  vulgare). 

Parsnip    louse,   Jlyadaphia   paatinucw 86 

Walnut,  Black  {Juglana  californica). 

Apple  leaf-hopper,   Empoaaca   mali 41 

Orange  tortrix.  Tortrix  citrana 176 

Scurfy  scale,  Chionaapia  furfura 123 

Wild  walnut  louse,  Monellia  californica 83 

Walnut,  English   (Juglana  regia). 

Broad-necked  l>orer,  Prionua  laticollia 234 

California   tussock   moth,   Hemcrocampa    vctuata 179 

Cottony  cushion  scale,   Icerya  purchaai 89 

Frosted  scale,  Eulccanium  pruinoauni 116 

Greedy  scale,  Aapidiotua  camellia' 127 

Pear  thrips,  Euthripa  pyri 36 

Re<l    scale,    flin/^omphalua    aurantii 1,S3 
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Walnut,  English — Continued.  Page. 

San  Jose  scale,  Asjndiotus  4terniciosus 130 

Walnut  mealy  bug,  Pseudococcus  bakeri 99 

Walnut  plant  louse,  Chromaphis  juglandicola 81 

Walnut  scale,  Aapidioiu^  juglans-regiw 129 

White  peach  scale,  Aul<icaapi8  pentagona 124 

Wandering  Jew  (Tradescantia  sp.)- 

Citrus  mealy  bug:,  Pseudococcus  citri 102 

Watermelon    {CitruUus  vulgaris) ^  see  Melon. 

Black  scale,  Saissetia  olece 119 

Striped  cucumber  beetle,  Diabrotica  vittata 230 

Wattle   {Acacia  melanoxylon) ,  see  Acacia. 

Red  scale,  Chrysomphalus  aurantii 133 

Wheat   {Triticum  sp.). 

Angoumois  grain  moth,  Sitotroga  cerealella 173 

Grasshoppers    16 

Hessian  fly,  Mayetiola  destructor 245 

White  Beam  Tree,  see  Sorbus. 

Wild  Paa   {Lotus  americanus). 

Bean  thrips,  Heliothrips   fasciatus 30 

Willow   {Salix  sps.). 

Citrus  thrips,  Euthrips  citri 34 

Cottony  cushion  scale,  Icerya  purchasi 89 

Cottony  maple  scale,  Pulvinaria  vitis 111 

Greedy  scale,  Aspidiotus  camelliw 127 

Orange  tortrix,  Tortrix  citrana 170 

Oyster  shell  scale,  Lepidosaphes  ulmi 139 

Parsnip  louse,  Hyadaphis  pastinacw 86 

Red  scale,  Chrysomphalus  aurantii 133 

San   Jose  scale,  Aspidiotus  pernidosus 130 

Spotless   fall   webworm,   Hyphantria   textor 190 

White  peach  sale,  Aulacaspis  pentagona 125 

Wire  Grass  {Polygonum  arviculare). 

Bean   thrips,  Heliothrips   fasciatus 30 

Yarrow    {Achillea  millefolium). 

Beet  louse.  Pemphigus  beta 53 

Yew  {Taxus  sp.). 

Purple  scale,  Lepidosaphes  beckii 137 

Yucca  sps. 

Diplacus  ceroputo,  Ceroputo  yuccfr 96 

Ivy  scale,  Aspidiotus  hederw 128 

Zamia   sp. 

Hemispherical  scale,  Saissetia  hemisphwrica 117 

Long-tailed  mealy  bug,  Pseudococcus  longispinus 106 

White  peach  scale,  Aulacaspis  pentagona 125 

Zinnia  sp. 

Twelve-spotted  cucumber  beetle,  Diabrotica  soror 229 
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GENERAL  CLASSIFICATION. 


Insects  belong  to  the  phylum  Arthropoda,  a  group  of  animals  hav- 
ing jointed  bodies  and  jointed  legs.  In  the  same  phylum  are  to  be 
found  the  following  classes ; 

1.     Crustacea. — Water-breathing  animals,  with  many  legs  and  hard 

exoskeleton ;  head  and  thorax  united. 
Examples:  Irabs,  lobsters,  crayfish 
and  sowbugs. 

2.  Arachnida. — Laud  forms; 
eight  legs,  head  and  thorax  united. 
Examples:  scorpions  (Fig.  I),  sol- 
pugids,  spiders,  mites  (Pig.  2)  and 
ticks. 

3.  Malacopoda. — Land  forms; 
body  worm-like  with  numerous  legs. 
A  very  peculiar  animal  which  is  sel- 
dom met  with.    Example :  Peripatus, 

4.  Diplopoda. — Land  forms  ; 
body  long,  cylindrical,  many  seg- 
mented; two  pairs  of  short  legs  to 
each  segment;  antennae  short.  Ex- 
ample: thousand-legged  worms  (Spi- 
roholm),     (Pig.  3.) 

5.  Chilopoda. — Land  forms; 
body  long,  flat,  many  segmented ;  one 
pair  of  rather  long  legs  to  each  seg- 
ment ;  antennse  long.  Example :  cen- 
tipedes (Scolopendra).     (Pig.  4.) 

6.  Insecta   or   Hex  apod  a. — 

Aquatic  and  terrestrial,  but  prima- 
rily the  latter.  Body  of  the  adults 
divided  into  three  distinct  regions:  head,  thorax  and  abdomen.  Adult 
forms  with  six  legs  and  many  are  winged.  Transformations  or  meta- 
morphoses occur  in  all  except  the  two  lowest  orders,  Thysanura  and 
CoUemhola.     Example:  insects. 


Fic.   1. — A  scorpion,  Buthua  sp. 
(After  Folsom.) 


1— H 
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Pig.    2. — A   mite,    Rhyncolophua   arenicola 
Hall.      (After   Hall.) 


Fig.  4. — A  centipede.  Scolopendra  heroa. 
(After  Folsom.) 


Fro.  .3. — A  diplopod,  Spiroholus 
marrjinatua.      (After  Folsom.) 
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ARACHNIDA  (Class). 


SPIDERS  AND  MITES. 

Because  of  their  economic  importance  we  have  thought  it  best  to  in- 
clude here  the  common  injurious  mites  of  California,  even  though  they 
are  not  insects..  As  pointed  out  in  the  general  classification,  mites 
usually  have  eight  legs  and  have  the  head  and  thorax  united.     Some 

species,  however,  especially  the 
blister  mites,  have  only  four  legs, 
while  the  young  red  spiders  have 
six  legs  before  the  first  molt. 

All  forms  feed  by  piercing  the 
plant  tissues  and  extracting  the 
juice.  They  multiply  very  rap- 
idly and  thus  are  capable  of 
much  damage. 

The  winters  are  usually  passed 
in  the  adult  stage,  under  buds 
and  bark  scales.  As  soon  as  the 
first  leaves  appear  the  mites 
begin  work.  The  eggs  are  laid 
singly  on  the  outside  or  inside  of 
the  plant  tissues,  or  in  clusters 
upon  the  bark ;  in  the  latter  case 
they  may  be  deposited  around 
the  buds,  some  time  before  they 
begin  to  open.  The  young  de- 
velop very  rapidly  and  are  soon 
capable  of  bringing  forth  new 
Fig.  5.— Mite  eggs  deposited  around  a  bud.      broods.     The  breeding  continues 

Greatly  enlarged.      (Original.)  throughout      the      SUmmer— t  h  C 

greatest  number  of  mites  being  evident  during  the  hottest  and  dryest 
weather.     Cold,  damp  weather  seems  to  retard  all  activities. 

Control. — The  control  of  mites  has  been  no  little  task  and  con- 
siderable work  has  been  done  with  exceedingly  satisfactory  results. 
Mites  are  generally  controlled  either  by  the  application  of  dry  flowers 
of  sulphur  alone,  finely  powdered  dehydrated  lime  and  flowers  of  sul- 
phur in  equal  proportions,  by  hand  or  with  a  blower,  or  a  two  per  cent 
solution  of  commercial  lime-sulphur  with  spraying  machines.  A  late 
development  in  the  control  of  mites  on  truck  crops  has  resulted  in  the 
discovery  by  the  United  States  Department  of  Agriculture  of  a  flour 
paste,  made  by  mixing  four  pounds  of  flour  in  one  hundred  gallons  of 
water  and  adding  one  gallon  of  lime-sulphur  solution.  This  is  applied 
as  a  spray. 
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Strong  solutions  of  commercial  lime-sulphur  (1  to  11)  as  used  for 
scale  insects  will  greatly  aid  in  ridding  deciduous  trees  of  the  over- 
\vintering  mites. 

Thorough  application  is  essential  to  obtain  good  results.  A  fine  mist 
under  high  pressure  is  especially  desirable  in  applying  the  spray. 


THE  SILVER  MITE  OF  THE  LEMON. 

Eriophycs  olcivorus  Ashm. 

{Phytoptu8  olcivorus  Ashm.) 

(Fig.  6.) 

General  appearance. — The  adult  mites  are  so  small  as  to  be  invisible 
except  with  the  aid  of  a  lens.  They  are  light  yellow  in  color,  long  and 
pointed  anteriorly  with  two  pairs  of  legs  near  the  head.  The  eggs  are 
exceedingly  small,  circular  and  faintly  yellow  in  color.     The  presence 

of  the  mite  is  easily  told  by  the  charac- 

"""^"^1  M.  ^'i/     ^^''^'^y^  teristic  silvery  chafing  of  the  skin  of  the 

^^^A'^K     J!l5S?w^     \         lemon,  due  to  the  destruction  of  the  oil 

cells.     In  Florida  the  oranges  are  also 
chafed,  causing  a  russeting. 

Life  History. — The  eggs  are  depos- 
ited singly  or  in  small  clusters  on  the 
leaves  or  fruit.  They  hatch  in  less 
than  a  week  in  hot  weather  but  require 
twice  as  long  in  cold  weather.  After 
several  molts  the  mites  become  full 
grown  in  from  two  to  three  weeks.  The 
young  and  adults  feed  upon  the  oil  in 
the  succulent  parts  of  citrus  plants, 
which  is  obtained  by  piercing  the  oil 
cells  with  their  beaks.  The  adults  are 
capable  of  rapid  locomotion  and  move 
freely.  They  breed  from  spring  until 
late  fall,  giving  rise  to  many  overlapping  broods  a  year. 

Distribution. — Though  this  mite  was  introduced  into  San  Diego 
County  in  1889,  it  has  spread  very  little,  and  is  still  confined  to  the  ex- 
treme southern  part  of  the  State. 

Food  plants. — Works  upon  bark,  foliage  and  fruits  of  citrus  trees. 
In  California  its  attacks  are  usually  confined  to  the  lemon. 

Control. — Same  as  for  the  citrus  red  spider  (Tetranychus  mytilas- 
l)idis). 


Fig.  6. — The  silver  mite  (Eriophyes 
oleivorua  Ashm. )  ;  a  and  5,  dorsal  and 
lateral  views  of  adult  ;  c,  egg.  (After 
Hubbard. ) 
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Fig.  7. — Work  of  the  i)ear-leaf  bllater-mlte  (Eriophyea  pyri 

(Cal.  Hort.  Com.) 


^«'tilg'iti?e"dPy*SblOgle 
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PEAR-LEAF  BLISTER-MITE. 

Eriophyes  pyri  Pgst. 
(Flgrs.  7,  8.) 

Qeneral  Appearance. — The  work  of  this  mite  makes  its  presence 
easily  distinguishable  from  all  others.  Pear  leaves  are  so  affected  as 
to  produce  reddish  or  dark  brown  spots  which  become  darker  with  age 
and  may  spread  so  as  to  entirely  cover  and  destroy  the  foliage.  On  the 
apple  the  galls  remain  the  color  of  the  leaves.  The  younger  shoots  suffer 
most.  The  mites  are  very  minute  and  can  be  seen 
only  with  the  aid  of  a  microscope.  The  body  is 
elongated  with  roughened  surface,  transparent  and 
having  but  two  pairs  of  legs  near  the  head. 

Life  History. — The  mites  pass  the  winter  on  the 
trees  under  the  bud  scales  and  begin  to  work  upon 
the  leaves  as  soon  as  they  appear  in  the  spring.  The 
eggs  are  deposited  in  holes  bored  into  the  under- 
sides of  the  leaves.  The  work  of  the  young  after 
hatching  causes  the  galls  or  swellings.  The  destruc- 
tiveness  continues  throughout  the  summer  and  until 
the  leaves  begin  to  fall  in  winter.  There  are  several 
generations  each  year. 

Distribution.— Especially  abundant  in  the  San 
Joaquin  and  Sacramento  valleys. 

Pood  Plants.— The  pear  and  apple  are  seriously  TeaiJk^^.miie,''^i' 
affected,  the  mites  attacking  the  foliage  as  well  as  ^Zj^^'  n?^  ^^^ 
the  stems  of  the  leaves  and  fruit.     On  the  foliage  of  p  .     grc 

the  pear  the  galls  are  made  along  the  sides  of  the  midribs  of  the  leaves ; 
on  the  apple  at  the  base  and  along  the  margins  of  the  leaves.  Other 
plants  found  as  hosts  are  white  beam  tree,  European  mountain  ash,  wild 
service  berry,  common  cotoneaster. 

Control. — Same  as  for  the  common  red  or  six-spotted  spider  or 
mite.     (Tetranychus  himacnlatus  Harv.) 

THE   CLOVER  OR  ALMOND   MITE. 

Bryohia  pratensis  Garman. 
(Figr.  9.) 
(General  appearance. — The  young  mites  are  red,  becoming  brown 
when  fully  developed.  Though  very  much  smaller  than  a  pinhead  this 
species  is  much  larger  than  any  of  the  common  destructive  mites  in  this 
State.  The  eggs  are  very  minute,  so  small  as  to  be  scarcely  visible  to 
the  naked  eye;  globular  and  red. 

Life  History.— The  eggs  deposited  in  the  fall  hatch  with  the  first 
warm  spring  weather  and  the  mites  at  once  begin  to  work.     Their  de- 
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velopment  is  very  rapid  and  reproduction  exceedingly  great,  so  by  sum- 
mer there  are  often  sufficient  numbers  to  do  great  damage.  Breeding 
and  work  continue  until  fall,  when  the  eggs  are  laid  and  operations  sus- 
pended until  these  hatch  in  the  spring. 

Distribution. — Abundant  in  all  parts  of  the  State. 

Food  Plants. — This  mite  is  an  omnivorous  feeder  and  may  be  found 
upon  a  great  variety  of  plants.     Peas,  clover  and  alfalfa  are  severely 


Fig.  9. — The  clover  or  almond  mite,  Bryohia  pratensia 
Gar.     (After  Riley  and  Marlatt.) 

attacked,  while  they  also  feed  upon  grass,  grains  and  buckwheat. 
Peach,  apple,  plum,  apricot,  prune,  cherry,  almond  and  quince  trees 
are  also  among  the  food  plants. 

Control. — For  this  pest  Mr.  W.  H.  Volck  especially  recommends  the 
following  formula :  water,  100  gallons ;  flour  paste,  4  gallons ;  lime-sul- 
phur solution,  5  quarts;  iron  sulphate,  2  pounds.  The  flour  paste  and 
lime  sulphur  are  thoroughly  mixed  in  the  spray  tank  after  which  the 
iron  sulphate  is  added  and  all  thoroughly  agitated. 

Natural  Enemies — The  larvae  of  the  minute  black  ladybird  beetles 
(Stethorus  vagans  Blackb.  and  Stethorus  picipes  Casey)  and  the 
green  lacewing  {Chrysopa  calif ornica  Coq.)  prey  upon  the  clover  mite 
>mt  they  do  not  appear  to  be  important  factors  in  keepine:  it  down. 
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THE  COMMON  RED  OR  SIX-SPOTTED  SPIDER  OR  MITE. 

*TetranychuB  himaculatus  Harv. 

{Tctranychus  sexmaculatus  Riley.) 

(Pig.  10.) 

Qeneral  Appearance. — This  species  (like  the  other  mites)  is  exceed- 
ingly small  and  individuals  are  seldom  noticed  excepting  when  they 
collect  in  great  numbers.  The  color  is  red  with  a  yellowish  tinge  and 
usually  with  two  darker  spots  on  each  side  of  the  body.  The  young 
greatly  resemble  the  adults  but  have  six  rather  than  eight  legs. 

Life  History. — The  mites  usually  begin  to  appear  after  the  first 
warm  weather  in  the  spring,  the  winter  having  been  spent  in  the  ground. 
They  spin  threads  so  as  to  conceal  themselves,  their  eggs  and  young, 
on  the  undersides  of  the  leaves  and  feed  directly  upon  the  tissues  of  the 
plant  by  sucking  which  gradually  stunts  and  kills  the  latter.  The 
common  red  mite  is  a  serious  greenhouse 
pest,  where,  under  favorable  conditions, 
it  is  able  to  work  throughout  the  entire 
year. 

Distribution. — Though  of  foreign 
origin  this  mite  has  become  thoroughly 
distributed  over  the  entire  State  and  is 
met  alike  in  field  and  greenhouse. 

Food  Plants. — This  mite  is  an  omniv- 
orous feeder,  apparently  without  any 
favorite  food.  The  plants  which  it  is 
known  to  attack  are  sugar  beets,  beans, 
sage,  tomato,  eggplant,  pepper,  cucum- 
ber, squash,  cowpea,  hops,  berries,  violet, 
rose,  clematis,  mignonette,  pink,  fuchsia, 
pelargonium,  godetia,  passiflora,  fever- 
few, thunbergia,  verbena,  heliotrope, 
moon-flower,  <;alla,    smilax    and    easter 

Jjjy  Fig.  10.     The  common  red  spider 

'  *  (Tetranychua    himaculatus    Harv.). 

Control. — Sulphur      and  dehydrated   «'  adult ;  b,  tarsus ;  c,  beak  and  pal- 

i.                •       J     •                  1  J.'                   t    pus;  d,  tip  of  palpus.      (U.  S.  Dept, 

lime   mixed    in    equal   proportions    and  a^tci.) 
thoroughly  sprinkled  over  the  plants  are 

recommended.  Sprays  such  as  emulsions,  resin  wash  and  soap  solu- 
tions are  efficient  remedies,  but  these  are  usually  too  destructive  to  the 
tender  leaves  of  the  food  plants  to  be  practicable.  The  flour  paste 
spray  is  especially  recommended  in  such  cases. 

•  Natural  Enemies.— The  minute  black  ladybird  beetles  {Stethorm 
vagans  and  Stetkorus  picipes)  and  the  larvae  of  the  syrphid  flies 
prey  upon  this  mite. 


•We  are  Informed  by  Dr. 
Tetranychus  telarius  Llnn. 


H.   E.   Ewingr  that  the  correct  name  of  this  species  Is 
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THE  CITRUS  RED  SPIDER. 

Tetranychus  myiUaspidis  Riley. 
(Fig:.  11.) 

Cteneral  Appearance. — The  adult  insects  are  cardinal  red  and 
scarcely  larger  than  a  pin  point.  They  often  occur  so  abundantly  as  to 
give  the  fruit  and  foliage  a  red  color.  The  eggs  are  globular  and  red, 
as  are  also  the  younger  stages. 

Life  History. — The  eggs  are  suspended  upon  minute  stalks  with 
guy  webs  as  supports.  They  hatch  in  from  nine  to  twelve  days,  being 
laid  from  May  on  throughout  the  warm  summer  months.  The  first 
born  are  six-legged  but  after  the  first  molt  acquire  another  pair,  making 
the  usual  number.     In  two  weeks  they  are  full  grown  and  begin  ^^^ 


Fig.  11. — The  citrus  red  spider,  Tetranychus  mytilaapidia  Riley.     Much  enlarged. 
(After  Volck.       Courtesy  Cal.  Exp.  Sta.) 

laying.  They  live  from  thirty  to  thirty-five  days,  thus  making  the  life 
cycle  cover  a  period  of  about  six  weeks.  By  far  the  greater  numbers 
'  occur  during  the  warm  summer  months  when  most  of  the  damage  is 
done,  but  great  damage  often  occurs  until  late  in  winter.  On  deciduous 
fruit  trees  the  eggs  are  deposited  at  the  bases  of  the  last  year's  shoots 
.  and  do  not  hatch  until  the  following  spring. 

Distribution. — Occurs  throughout  most  of  the  State,  but  is  particu- 
larly destructive  in  the  southern  citrus-growing  sections. 

Food  Plants. — ^Primarily  a  citrus  pest,  working  uniformly  upon  the 
foliage  and  fruit.  Other  food  plants  are  as  follows:  apple,  prune, 
peach. 

Control. — The  first  methods  of  control  consisted  in  the  application 
of  dry  flowers  of  sulphur  thrown  upon  the  tree  by  hand.  Later  power 
blowers  were  employed  and  these  are  still  used,  but  to  tjie  sulphur  is 
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added  an  equal  amount  of  dehydrated  lime.  The  applications  are 
preferably  made  early  in  the  morning  when  the  foliage  is  damp  and 
the  dust  readily  adheres  to  it ;  however  in  large  groves  it  is  often  impossi- 
ble to  delay  for  such  favorable  conditions.  In  cold  weather  the  dry 
sprays  do  little  or  no  good,  due  to  the  slow  liberation  of  the  fumes. 

During  the  past  few  years  liquid  sprays  of  the  commercial  lime- 
sulphur  have  met  with  great  favor  and  promise  to  completely  do  away 
with  the  dust  sprays.  The  commercial  product  is  reduced  to  from  2  to 
2i  per  cent  and  applied  as  a  fine  mist  under  a  pressure  of  from  150  to 
200  pounds.  Care  must  be  taken  not  to  use  the  spray  stronger  than  is 
absolutely  necessary,  for  in  some  cases  severe  burnings  occur  to  young 
lemons. 

Applications  of  both  the  dry  and  liquid  sprays  should  be  made  as 
soon  as  the  spiders  appear  in  any  considerable  number. 

Natural  Enemies. — Natural  enemies  play  an  important  part  in  the 
control  of  the  citrus  red  spider  and  are  often  responsible  for  keeping 
its  numbers  so  small  as  to  do  little  damage.  Conventzia  liageni  Banks, 
the  green  lacewing  {Chrysopa  calif  or  nica  Coq.)  and  the  brown  lace- 
wings  (Sympherohius  angusius  Bks.  and  Hemerobius  pacificus  Bks.) 
are  important  enemies  belonging  to  the  order  Neuroptera,  The 
jninute  black  ladybird  beetles  {Stethorus  vagans  and  S.  picipes),  a 
staphylinid  beetle  (Oligota  oviformis  Casey),  the  thrips  {Scolothrips 
sexma-ctdatus  Perg.),  the  larvae  of  a  fly  (Arthroconodax  occidentalis 
Felt)  and  the  carnivorous  bug  {Thriphleps  insidiosus  Say)  prey  upon 
the  red  spiders. 
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INSECTA  OR  HEXAPODA  (Class). 

INSECTS. 

♦ORDERS. 

The  following  study  is  based  upon  the  order  as  a  unit  of  classification. 
This  is  done  to  avoid  confusion  and  to  aid  in  the  more  systematic  study 
of  these  important  animals. 

The  following  Ls  a  list  of  orders  and  suborders,  bejjinning  with  the 
lowest : 

1.  Thysanura. — Silver-fish  or  silver  moth,  spring  tails,  bristle  tails. 

2.  Collembola. — Achoru tes,  Smin thnrus, 

3.  Orthoptera. — Earwigs,  cockroaches,  praying  mantids,  walking 
sticks,  grasshoppers,  katydids,  crickets. 

4.  Platjrptera. — 

1.  Suborder  Corrodentia — White  ants  or  termites,  psocids  or 
bark  lice  and  embiids. 
2.    Suborder  Mallophaga — Biting  bird  lice. 

5.  Plecoptera. — Stone  flies. 

6.  Ephemerida. — May  flies. 

7.  Odonata. — Dragon  flies. 

8.  Thysanoptera. — Thrips. 

9.  Hemiptera. — ^Bugs. 

1.  Suborder  Homoptera — Cicadas,  plant  lice,  scale  insects,  white 

flies. 

2.  Suborder  Heteroptera — True  bugs. 

3.  Suborder  Parasita— Head  and  body  lice. 

10.  Neiuroptera. — Lace  wings,  including  brown  and  green  lace- 
wings  so  well  known  as  beneficial  insects. 

11.  Hecoptera. — Scorpion  flies  {Bittacus  sp.). 

12.  Trichoptera. — Caddis  flies. 

13.  Lepidoptera. — Moths  and  butterflies. 

14.  Coleoptera. — Beetles  and  weevils. 

15.  Diptera. — Two-winged  flies. 

16.  Siphonaptera.— Fleas. 

17.  Hymenoptera. — Horntails,  sawflies,  wasps,  bees,  and  many 
small  and  large  parasites. 

•This  classification  is  based  upon  that  of  Dr.  J.  W.  Folsom.  ^->.  j 
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Because  of  their  non-usefulness  in  such  a  work  as  this,  the  following 
orders  will  not  be  considered: 
Thysanura 
Collejnhola 
Plecoptera 
Ephemerida 
Odonata 
Mecoptera 
Trichoptera 
Siphonnptera 


ORTHOPTERA    (Order). 

STRAIGHT- WINGED  INSECTS. 

EARWIGS,     COCKROACHES,     PRAYING     MANTIDS,    WALKING     STICKS.     GRASS- 
HOPPERS,    KATYDIDS    AND    CRICKETS. 

All  of  the  members  of  this  order,  with  the  exception  of  the  praying 
mantids  {Mantidce)  and  certain  exceptions  among  the  earwigs  {Forficu- 
Udce),  are  destructive  to  vegetation  and  most  of  them  are  serious  pests 
to  cultivated  crops.  Though  most  of  them  possess  four  wings,  a  few 
genera  and  species  have  none  at  all.  The  fore  wings  are  called  tegmina 
and  differ  from  those  of  most  insects  in  that  they  are  leathery  being 
a  means  of  protection  for  the  delicate  thin  hind  wings  which  are  used 
for  flying.  All  the  members  have  strong  and  well  developed  mouth- 
parts  for  biting  and  chewing.  The  metamorphosis  or  change  from  the 
young  to  the  adult  is  gradual  and  scarcely  noticeable.  The  first  born 
always  resemble  the  adult,  with  the  exception  that  they  have  no  wings 
and  undeveloped  sexual  organs. 

To  follow  out  the  systematic  arrangement  of  this  order,  the  families 
are  usually  arranged  as  follows : 

1.  ^Forficulidce; 

2.  Blattidce; 

3.  Mantidce; 

4.  PhdsmidcB; 

5.  AcridiidcB; 

6.  Locustidce; 

7.  GryllidcB, 

While  practically  all  of  these  are  of  great  interest  and  often  of 
economic  value,  only  the  last  three  are  deemed  of  sufficient  importance 
to  be  included  in  a  work  of  this  character.  These  will  be  considered 
in  the  order  as  given  above. 

•The  Forficulidcc  are  placed  in  a  separate  order  Euplexoptera  by  many  entomologists. 
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ACRIDIIDiE  (Family). 

SHORT  HORNED  GRASSHOPPERS  OR  TRUE  LOCUSTS. 

The  insects  of  this  family  include  the  most  destructive  members  of 
the  entire  order  and  are  common  practically  everywhere.  They  are 
separated  from  the  other  families  by  their  short  antennae,  which  are 
never  as  long  as  the  body ;  by  the  three-jointed  tarsi ;  and  by  the  short 
plated  ovipositor.  The  hind  legs  are  large  and  long  to  enable  them  to 
travel  rapidly  by  jumping.  With  the  exception  of  a  few  species  all  have 
well-developed  wings  and  are  able  to  make  long  and  continuous  migra- 
tory flights. 


Fig.  12.- 


-The  Rocky  Mountain  Locust    ( Melanoplus   sprc- 
tua)  laying  eggs.      (After  Riley.) 


The  members  of  this  family  are  very  prolific  and  increase  in  such 
numbers  as  to  cause  great  ruin  to  vegetation.  Many  species  migrate 
long  distances,  leaving  a  trail  of  devastation  in  their  wake.  The  eggs 
are  usually  laid  at  the  bottom  of  a  hole  drilled  into  the  soil  by  the 
abdomen  of  the  female  (Fig.  12).  As  the  winter  is  passed  in  this  stage, 
the  eggs  are  thoroughly  protected  from  cold  and  moisture  by  a  fluid 
cement  secreted  by  the  female  for  this  purpose.  In  the  spring  the 
3'oung  hoppers  emerge  from  the  holes  and  begin  to  feed  upon  the  first 
green  vegetation  and  develop  ver\'  rapidly.  In  the  early  fall  they 
begin  to  mate,  the  females  depositing  their  eggs  before  winter. 

Control. — The  control  of  grasshoppers  is  often  a  perplexing  problem, 
due  to  their  great  numbers  and  migratory  habits.  Their  appearance  is 
often  so  sudden  as  to  take  the  farmer  wholly  unawares  and  the  damage 
done  before  he  can  defend  his  crops.  Extensive  experiments  on  control 
work  have  been  conducted  by  trained  men  all  over  the  world,  the  results 
of  which  have  made  the  hopper  inva^sions  less  dreaded.  The  reclamation 
of  arid  lands  and  the  extension  of  agriculture  to  the  foothilk^nd  d^erts 
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have  eliminated  many  of  the  old  and  favorite  breeding  places,  and 
greatly  reduced  the  size  and  numbers  of  migrations.  In  this  State 
the  most  destructive  species  are  controlled  as  follows: 

Poisoned  Bran. — In  California  the  poisoned  bran  bait  has  proven 
exceedingly  effective.  This  is  recommended  by  J.  S.  Hunter  (Bull. 
170  Cal.  Agrcl.  Exp.  Sta.),  as  follows: 

Bran   40  pounds. 

Molasses  (cheapest) 2  gallons. 

Arsenic  5  pounds. 

The  bran  should  be  wet  so  that  water  can  be  just  squeezed  out  of 
a  lump  held  in  the  hand.  After  this,  stir  in  the  molasses  and  then  the 
arsenic.  Let  stand  over  night  and  stir  well  before  placing  in  the  field, 
so  as  to  allow  the  poison  to  penetrate  every  particle.  The  poison  should 
be  scattered  in  small  piles,  about  the  size  of  an  egg,  in  front  of  the  path 
of  the  hoppers  throughout  the  infested  area.  In  orchards  bait  should 
be  placed  at  the  trunk  cff  each  tree.  This  bait  should  be  either  occa- 
sionally moistened  or  renewed. 

Griddle  Mixture. — This  is  one  of  the  poisons  used  in  the  East  and 

Middle  West  with  such  effectiveness  and  is  prepared  as  follows : 

Paris  green 1  pound. 

Common  salt 2  pounds. 

Fresh  horse  dung 60  pounds. 

The  paris  green  is  first  mixed  with  water  to  form  a  paste  and  then 
thoroughly  stirred  into  the  horse  dung  with  the  salt.  The  mixture  is 
then  scattered  in  some  such  manner  as  is  the  poisoned  bran. 

Protecting  Orchard  Trees. — The  general  practice  has  long  been  to 
whitewash  the  trunks  of  trees  to  prevent  the  grasshoppers  from  crawl- 
ing up  into  the  trees.  If  occasionally  renewed  this  wash  does  great 
good  in  this  way  and  is  worthy  of  recommendation. 

A  broad  tanglefoot  band  near  the  base  of  the  trunks  will  catch  many 
of  the  hoppers  but  if  not  applied  very  thickly  the  larger  and  stronger 
ones  will  pull  out. 

Poison  baits  placed  at  the  bases  of  the  trees  will  keep  most  of  the 
hoppers  from  attempting  to  ascend  to  the  foliage. 

Cultivation. — As  previously  stated  the  grasshoppers  lay  their  eggs 
in  the  fall  in  small  holes  in  the  soil  an  inch  or  two  deep.  The  eggs  hatch 
in  the  spring  and  the  young  easily  escape.  Late  fall  or  w^inter  plowing 
from  four  to  six  inches  deep  will  so  cover  the  egg  sacs  as  to  make  the 
escape  of  the  newly  hatched  hoppers  impossible.  The  greatest  menaces 
are  the  places  held  by  speculators,  who  are  indifferent  to  the  ravages  of 
these  pests.  Such  localities  afford  excellent  breeding  places  and  in 
every  community  where  the  hoppers  are  bad,  steps  should  be  taken  to  see 
that  such  places  are  plowed  at  least  during  the  winter  months. 

A  thorough  harrowing  or  disking  after  a  rain  serves  to  fill  up  the 
burrows  and  to  crush  many  of  the  egg  masses. 
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Burning. — Another  means  of  reducing  the  pests  is  to  burn  the  grass 
or  stubble  of  the  breeding  places  or  infested  field  when  hoppers  are  the 
most  plentiful  or  when  the  females  are  collecting  on  the 
breeding  grounds  to  begin  egg  laying.  The  best  time  for  firing  is  during 
the  night  when  the  hoppers  are  less  active  and  are  unable  to  escape  the 
approaching  flames  by  flight.  Of  course  only  waste  stubble,  or  pasture 
lands,  can  be  so  treated,  but  these  are  usually  the  breeding  places. 
Great  care  should  always  be  exercised  to  see  that  sufficient  help  is  ready 
to  keep  such  a  fire  under  complete  control. 

Hopper-dozer. — The  use  of  the  hopper-dozer  has  become  an  impor- 
tant factor  in  the  control  of  grasshoppers,  especially  in  grain  and  hay 
fields,  in  pastures  and  even  in  cultivated  crops.  The  hopper-dozer  is 
constructed  as  shown  in  Fig.  13.  The  back  and  sides  are  made  of  thin 
sheet  iron  or  cloth  and  the  pan  at  the  bottom  constructed  to  hold  about 
two  inches  of  kerosene.  These  dozers  may  be  made  any  length  but  a 
two-horse  size  is  the  most  practicable.  They  are  simply  drawn  across 
the  fields  and  capture  the  hoppers  as  the  latter  endeavor  to  escape  their 
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Fig.  13. — Plan  of  a  vory  good  hopper-dozer.      (After  Urbahns.l 

approach.  Though  the  hoppers  may  escape  from  the  kerasene  bath 
they  are  doomed. 

The  best  time  of  operation  is  on  warm  days  if  possible,  early  in  the 
season  before  the  hoppers  have  acquired  wings. 

A  brief  description  of  some  of  the  most  common  and  destructive  Cali- 
fornia species  follows. 

THE  YELLOW- WINGED  OR  PELLUCID  GRASSHOPPER. 

Camnula  pellucida   Scudd. 
(Fig.  14.) 

General  Appearance. — The  adults  are  slightly  ov(»r  one  inch  in 
length  and  are  quite  variable  in  color,  varying  from  light  yellow  to  dark 
ashy  brown,  with  well  defined  black  markings  and  two  amber  lines  down 
the  angles  of  the  tegmina,  noticeable  when  resting.  These  lines  merge 
about  one  third  the  distance  from  the  base.  The  head  and  thorax 
are  darker  than  the  abdomen.  The  basal  halves  of  the  antennie  are 
light  while  the  apical  halves  are  dark.  The  first  two  pairs  of  le^s  and 
hind  femora  are  concolorous  with  the  body — the  hind  femora  with  darker 
markings,  while  the  hind  tibiae  are  light  yellow.  The  young  are  very 
dark  in  color,  often  almost  black. 
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Life  History. — This  is  one  of  the  most  famous  migratory  species, 
often  flying  in  great  swarms,  and  was  formerly  a  serious  pest  in  the 
states  west  of  the  Mississippi  Eiver  and  often  those  just  east.  The 
eggs  are  laid  in  small  sacs  in  sandy  or  gravelly  soils.  They  are 
deposited  during  August  and  hatch  in  May  and  June.  The  growth  of 
the  young  hoppers  is  very  rapid  so  that  within  a  month  they  have 
acquired  wings  and  are  ready  to  migrate.  The  breeding  places  are  often 
located  in  the  higher  altitudes,  and  the  adults  migrate  to  the  lowlands, 
many  remaining  along  the  path  to  deposit  their  eggs  for  the  following 
year.  In  the  fall  the  species  returns  to  old  or  selects  new  breeding 
grounds  to  deposit  the  over-wintering  eggs. 

Distribution. — Throughout  the  State,  especially  prevalent  in  the 
Sierra  foothills  from  whence  they  migrate  into  the  Sacramento  and 
San  Joaquin  valleys.  Considerable  numbers  were  collected  around  Lake 
Tahoe  during  the  months  of  July  and  August  of  last  year. 


FiQ.   14. — The  yelow-winged  or  pellucid  grasshopper, 
Camnula  pellucida  Scudd.      (Original.) 

Food  Plants. — This  species  is  especially  destructive  to  the  grasses, 
including  oats,  w^heat,  barley,  etc.  Alfalfa  is  seldom  injured,  not  being  a 
favorite  food.  At  present  no  serious  outbreak  of  this  pest  has  been 
definitely  recorded  in  California,  though  in  the  earlier  days  it  must 
have  done  considerable  damage  to  the  wheat  crops  in  the  interior  valleys. 


THE  VALLEY  GRASSHOPPER. 

(Edalconotus  enigma  Scudd. 
(Fig.  15.) 

Oeneral  Appearance. — One  of  the  smaller  species,  the  adults  being 
about  one  fourth  of  an  inch  long.  The  general  color  is  rich  amber 
with  reddish  hue  around  the  eyes.  The  dorsum  and  carinae  of  the  thorax 
are  dark.  The  tegmina  are  mottled  with  black  and  dusky  spots.  The 
antenna?  and  first  two  pairs  of  legs  are  eoncolorous  with  the  body,  w^hile 
the  femora  of  the  hind  legs  are  richly  marked  w-ith  black  and  the  tibiae 
are  pale  blue.  The  young  are  nearly  of  the  same  general  color,  with 
the  dark  markings  less  pronounced. 
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Life  History. — The  holes  in  which  the  eggs  are  laid  are  usually 
drilled  in  hard  or  compact  soil.  The  eggs  are  laid  regularly  and  horizon- 
tally and  cemented  together,  as  well  as  being  surrounded  with  a  liquid 
cement  which  renders  the  mass  waterproof.  The  young  hatch  the  fol- 
lowing spring,  as  soon  as  it  becomes  warm  and  they  begin  to  reach 
maturity  early  in  June.  Pairing  begins  soon  after  and  eggs  are 
deposited  from  August  to  October.    There  are  two  forms  of  the  adults, 
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Fig.  15. — The  vaUey  grasshopper,  (EdaJconoius  enigma 
Scudd.     (Original.) 

characterized  by  long  and  short  wings.  The  species  is  very  prolific 
and  does  much  damage.     It  is  only  occasionally  migratory. 

Distribution. — Throughout  the  lower  San  Joaquin  Valley  especially 
in  the  Turlock  region. 

Food  Plants. — All  forms  of  vegetation,  including  the  foliage  of 
orchards  and  vineyards,  uncultivated  field  crops,  such  as  alfalfa,  clover, 
grain,  etc.,  and  cultivated  crops,  such  as  vegetables,  corn,  potatoes,  etc., 
are  attacked. 


THE  DIFFERENTIAL  GRASSHOPPER. 

Melanoplus    diffcrcntiaUs    Thomas. 
(Fig.   16.) 

(General  Appearance. — This  is  one  of  the  larger  hoppers,  averaging 
one  and  five  eighths  inches  from  front  to  the  tip  of  the  tegmina  or  wing 
covers.  A  very  beautifully  colored  insect  when  fully  matured.  The 
head,  thorax,  abdomen  and  first  two  pairs  of  legs  are  amber  or  rich 
brown,  the  sutures  being  dark.  The  wing  covers  are  brownish  gray — the 
true  wings  being  transparent.  The  hind  femora  are  yellow  with  black 
cross  lines,  while  the  tibia?  and  tarsi  are  bright  red,  the  former  with 
black  spots  near  the  outer  base.  The  spines  and  claws  are  black.  The 
antennae  are  reddish  with  dusky  tips.    The  nymphs  are  green. 

Life  History. — Egg-laying  begins  about  the  middle  of  the  summer. 
The  holes  for  the  eggs  are  drilled  into  the  soil  in  bare  and  vacant 
places,  especially  in  alfalfa  fields.  From  sixty  to  eighty  eggs  are  laid 
by  each  female.  They  are  protected  from  winter  rains  and  freezes  by 
an  excretion  of  the  female  which  makes  the  capsule  containing  them 
waterproof.     They  begin  to  hatch  in  the  warmer  spring  months,  appear- 
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ing  early  in  June  and  keep  up  their  destructive  work  until  August. 
The  young  green  hoppers,  as  they  mature,  acquire  wings  and  assume  a 
yellowish  tint,  thus  causing  the  belief  that  there  are  two  distinct  species. 
The  largest  brood  appears  early  in  the  summer,  and  the  greatest  amount 
of  damage  is  done  by  the  first  of  August. 


Fio.   16. — The  differential  grasshopper,  Melanoplvs  differerttialis 
Thomas,      ( Origrlnal. ) 

Distribution. — Especially  abundant  in  the  San  Joaquin  Valley, 
though  the  species  has  a  somewhat  wider  range  throughout  the  State. 
Outbreaks  have  been  recorded  at  Newman  and  Los  Banos  in  past 
years.    This  year  it  was  especially  abundant  in  Madera  County. 

Food  Plants. — Practically  all  kinds  of  green  vegetation,  including 
most  of  the  forage  and  truck  crops.  Especially  destructive  to  alfalfa. 
Orchard  trees  and  vineyards  are  also  attacked,  some  trees  and  vines 
being  completely  defoliated  and  many  killed. 


THE  CONSPICUOUS  DEVASTATING  GRASSHOPPER. 

Melanoplus  devastator  conspicuiis  Scudd. 
(Fig.  17.) 

Qeneral  Appearance. — This  is  one  of  the  smaller  hoppers,  averag- 
ing about  one  inch  in  length.  The  general  color  is  amber  or  brownish 
with  dark  markings  on  the  sides  of  the  prothorax,  on  the  tegmina  and 
hind  femora  on  which  there  are  three  distinct  spots  and  a  dark  tip. 
The  hind  tibite  are  distinctly  blue  at  their  bases,  gradually  becoming 
amber  towards  the  tips.  The  hind  or  true  wings  are  transparent.  The 
antennae  are  light  amber.  The  young  are  lighter  in  color  and  usually 
without  markings. 

Life  History. — A  partially  migratory  species  which  at  times  works 
from  the  foothills  to  the  cultivated  lands  below.  The  eggii  arc  deposited 
in  the  ground  in  the  foothills,  which  are  the  special  breeding  grounds. 
Late  in  June  the  hoppers  often  become  very  dastructive  and  though 
they  feed  mostly  upon  the  ranges,  fruit  trees  and  small  crops  in  those 
regions  are  often  completelv  destroved.     In  the  late  summer  and  fall 
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the  adults  collect  in  the  breeding  places  and  deposit  their  egiis  for  the 
next  year's  broods. 

Distribution. — In  the  foothill  regions  of  the  San  Joaquin  Valley, 
especially  below  Mariposa. 

Food  Plants. — The  food  plants  of  this  pest  are  about  the  same  as 
for  most  grasshoppers  and  include  grasses,  foliage  of  deciduous  trees, 
cultivated  and  wild,  nearly  all  cultivated  crops  and  succulent  vege- 
tation.    Grain  and  hay  crops  usually  suffer  mo.st  from  their  attacks. 


Fig.   17.     The  devastatlnj?  g^rasshopper.  Melanoplus 
devastator  conapicuua  Scudd.      (Original.) 

Control  Measures. — Control  is  necessary  only  when  this  species 
develops  the  migratory  habit.  Its  attacks  are  so  sudden  as  to  make 
control  measures  very  necessary  and  prompt.  In  the  fields  the  hopper- 
dozers  may  be  used.  Burning  over  the  breeding  groiuids  is  recom- 
mended, as  the  most  effective  remedy,  but  great  care  must  be  exercised 
to  avoid  range  and  timber  fires.  Such  treatment  affects  only  the  next 
year's  broods.    Poisoning  may  be  used  effectually  in  cultivated  areas. 


THE  PALE-WINGED  GRASSHOPPER. 

Melanoplus  uniformis  Scudd. 
(Fig.   18.) 

Cteneral  Appearance. — This  species  is  characterized  by  the  light 
uniformly  colored  bodies,  which  vary  from  dark  straw  to  amber.  The 
wing  covers  are  grayish.  The  tips  of  the  hind  femora  have  two  long, 
lateral,  dark  spots,  and  there  are  indications  of  the  three  dark  blotches 
usually  present.  The  tibiae  of  the  hind  legs  are  very  pale  blue.  The 
length  of  the  adult  is  slightly  over  one  and  one  fourth  inches.  The 
young  are  slightly  lighter  in  color. 
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Life  History. — This  is  a  truly  migratory  species,  hem^  very  restless 
and  hardly  remaining  long  enough  in  one  place  to  become  harmful. 
The  first  migration  occurs  in  the  Turlock  and  Newman  districts*  during 
the  early  part  of  June.  The  swarms  continue  to  move  about  through 
September.  The  young  reach  maturity  slowly  and  pairing  begins  in 
August.  The  eggs  are  deposited  in  October  and  November  and  hatch 
as  soon  as  the  ground  becomes  warm  the  following  spring. 


Fig.   18. — The  pale- winged  grasshopper,  Melanoplus  uniformis 
Soudd.      ( Original. ) 

Distribution. — Especially  abundant  in  the  central  San  Joaquin  Val- 
ley, in  the  region  southeast  of  Turlock,  but  the  range  comprises  much 
of  the  central  part  of  the  State. 

Food  Plants. — Practically  the  same  as  for  MHauoplus  differentialis, 
though  not  so  destructive  to  the  crops. 


LOCUSTID^  (Family). 

THE  LONG-HORNRD  GRASSHOPPERS. 
KATYDIDS. 

The  members  of  this  family  are  characterized  by  having  long 
filiform  antennas  four  jointed  tarsi  and  a  six-pieced,  flat,  sickle- 
shaped  ovipositor.  The  usual  color  is  pale  or  bright  green  though 
many  members  are  quite  dark.  All  are  great  singers.  The  wings  when 
present  are  large  but  thin  and  delicate.  Practically  all  of  the  species 
are  vegetable  feeders  and  while  more  or  less  destructive  are  not  so 
much  so  as  the  short-horned  grasshoppers  {Acridiida) . 

The  control  of  the  members  of  this  family  is  practically  the  same  as 
for  the  short-horned  grasshoppers. 


♦Hull.    No.    170,   p.    5,   Ciil.   Agrol.   Exp.   Sta.    1905. 
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THE  CALIFORNIA  ANGULAR-WINGED  KATYDID. 

Microccniritm   laurifolUtm   Linn. 
(Fig.   19.) 

Creneral  Appearance. — Large  green  long-horned  grasshopper  or 
katydid,  from  one  and  a  half  to  two  and  a  half  inehes  long.  Easily 
distinguished  from  the  ordinary   grasshoppers  l)y   the  long,  thin   an- 


PlG.     19. 


-The    California    angrular-wingeil    katydid,    Microrentrum    UturifoUnm    Linn. 
( Original. ) 


tenniv  and  slender  hind  h'jzs.  The  eggs  are  oval  and  Hat.  white  in 
color,  laid  so  as  to  overlap  like  shingles.  They  may  be  laid  in  a  singh* 
row  around  the  edge  of  the  leaves  or  on  the'younir  stems  (Fig.  21  )  or  in 


Fro,  20. — Orange    showing    work    of    katydid. 

double  rows  on  the  latter.  The  young  katydids  are  bright  green  and 
appear  to  be  all  legs  and  antenna^.  The  adult  females  have  a  character- 
istic sickle-shaped  ovipositor.  Digitized  by  GoOglc 
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Life  History. — The  eggs  are  deposited  in  the  fall  and  constitute  the 
winter  stage.  In  the  spring  the  young  katydids  escape  from  the 
exposed  ends  and  immediately  begin  work  upon  the  foliage,  continuing 
their  destructiveness  throughout  the  spring,  summer  and  fall.  The 
broods  are  uneven  so  all  stages  may  b(»  found  throughout  the  summer. 


Fig.  21. — Katydid  e^gs,  showing  exit  holes 
of  the  egg-parasite,  Eupelmua  mirabilis. 
(Original.) 

Distribution. — Throughout  the  entire  State,  but  especially  common 
in  the  citrus-growing  sections.  More  damage  is  done  in  the  Sacramento 
Valley  than  anywhere  else. 

Food  Plants. — Particularly  destructive  to  orange  trees.  Usually 
the  foliage  is  the  only  part  affected,  but  occasionally  they  gnaw  into 
the  young  fruit,  producing  deep  and  ugly  scars,  which  render  it 
unfit  for  market.   (Fig.  20.) 

Control  and  Natural  Enemy. — The  egg  parasite  (Eupelmus  mirab- 
ilis) is  practically  responsible  for  the  control  of  this  pest  and  may  be 
relied  upon  to  keep  it  down  to  where  great  or  excessive  damages  can 
not  result.  It  is  wise  to  collect  the  eggs  during  the  winter  and  place 
them  into  boxes  covered  with  screen.  As  the  small  parasites  gnaw  their 
way  out  of  the  egg  through  small  holes  at  the  top  they  may  escape  to 
continue  their  good  work,  while  any  young  katydids  that  may  hatch 
out  cannot  escape  because  of  their  long  legs  and  antenna?.  It  is  very 
difficult  to  secure  colonies  of  the  eggs  without  finding  mai^y  showing 
the  holes  made  by  the  parasites.  Digitized  by  v^OOg IC 
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THE  LONG-LEGGED  GRASSHOPPER. 

*Clinopleura    melanopleura    Scudd. 

( Steiroxya   melanopleura    Scudd. ) 

(Fig.  22.) 

General  Appearance. — This  insect  is  one  of  the  nearly  wingless 
long-horn  grasshoppers,  the  wings  being  reduced  to  mere  pads  on  the 
back.  The  general  color  is  light  yellowish-brown  with  dark  brown 
variations.  The  abdomens  are  slightly  darkened  on  the  sides ;  the  outer 
surfaces  of  the  hind  femora  are  also  dark.  The  lower  portions  of  the 
pronotum  are  bright  yellow;  the  legs  are  very  long,  the  hind  femora 
being  over  three  times  as  long  as  the  pronotum.  The  females  are  easily 
recognized  by  their  straight  ovipositor,  which  is  abruptly  pointed  at 
the  apex  and  is  not  as  long  as  the  posterior  femora.  The  full-grown 
forms  are  from  one  and  a  quarter  to  one  and  one  half  inches  long,  the 
ovipositor  making  the  female  much  longer. 


^ 

^A 

sr^     ^ 

N 

'^'  <.  V.' 

Fig.   22.- 


-The  long-legged  grasshopper,   Clinopleura  melanopleura  Scudd.. 
(After  Hunter.     Courtesy  Cal.  Exp.  Sta. ) 


Female. 


Life  History. — The  life  history  of  this  species  is  not  well  known,  but 
is  probably  as  follows:  The  females  deposit  their  eggs  in  the  late  fall 
upon  various  kinds  of  vegetation.  The  young,  light-colored  forms  hatch 
in  the  spring  and  begin  feeding  in  the  grassy  fields  and  woodlands 
immediately  upon  emergence  and  continue  to  become  numerous  until 
summer  when  mating  and  egg-laying  begin,  continuing  until  autumn. 

Distribution. — This  species  is  more  often  met  with  in  the  San 
Joaquin  Valley  and  southern  parts  of  the  State,  having  been  collected 
in  Fresno,  Los  Angeles,  San  Bernardino  and  Tulare  counties. 

*  Clinopleura  melanopleura  var.  infuscata  Caudell  Is  smaller  and  darker  than 
the  above  species  and  somewhat  resembles  C.  flavomarginata  Scudd,,  but  smaller 
and  with  the  lateral  lobes  of  the  pronotum  more  distinctly  margined  and  yellow 
posteriorly. 

Clinopleura  flavomarginata  Scudd..  a  dark  brick-red  and  yellowish  form  closely 
resembling  the  long-legged  grasshopper  and  C.  minuta  Caudell,  also  a  dark  species 
but  much  smaller  than  any  of  the  others,  also  occur  in  the  centraiTand^-epiilt^rn 
parts   of   the   State.  Digitized  b^VjCTC 
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Food  Plants. — These  hoppers,  though  not  as  destructive  and  numer- 
ous as  the  common  grasshoppers,  have  done  considerable  to  aid  in  the 
destructive  work  of  the  latter.  They  feed  on  various  sorts  of  vegeta- 
tion, especially  forage  crops,  including  grasses,  alfalfa,  clover,  etc. 

Control. — The  control  of  this  pest  is  practically  the  same  as  that 
outlined  for  grasshoppers  {Acridiid^). 

THE  SAND  OR  JERUSALEM  CRICKET. 

StcnopclmatuH  irrvijularifi  Scudd. 
(FiK.  23.) 

General  Appearance. — The  adults  never  have  wings  and  are  of  a 
light  brown  or  amber  color,  with  the  abdomen  dark  excepting  an 
extreme  posterior  band  around  each  segment,  which  is  amber  and  gives 


Fig.   23. — The     Siind     or     Jerusalem     cricket     (Steno- 
pehnatus    irregularis    Scudd.      Slightly    enlarged. 
(Original.) 

a  decided  striped  appearance.  (Fig.  23.)  The  antenna?  are  long  and 
filiform;  legs  large  and  strong.  There  are  two  noticeable  horn-like 
processes  on  each  side  of  the  posterior  end,  which  stand  perfectly  up- 
right. They  are  light  in  color  and  slightly  hairy.  The  ends  of  all 
The  length  of  the  adults  varies  considerably,  but  the 
and    three    quarters    inches    long.      This    species    is 
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separated  from  others  by  having  five  inner  spines  alx)ve  on  the  hind 
tibia*,  the  third  and  fourth  of  which  have  the  greatest  interspace 
between  them. 

Life  History. — The  life  history  of  this  species  is  not  well  known, 
as  practically  its  entire  existence  is  spent  imderground.  All  stajjes, 
from  young  to  adult,  appear  the  same,  except  in  size.  They  feed  upon 
the  roots  of  plants. 

Distribution. — This  species  is  more  particularly  confined  to  the 
central  and  southern  parts  of  the  State,  though  they  probably  also  occur 
in  the  northern  part,  especially  in  the  Sacramento  Valley. 

Food. — The  feeding  habits  of  these  peculiar  insects  are  not  well 
known.  Some  are  carnivorous,  while  others  are  believed  to  feed  upon 
decaying  vegetable  or  animal  matter.  However,  we  do  know  that  they 
are  often  responsible  for  considerable  damage  to  potatoes  before  they 
are  dug.  The  tubers  are  gnawed  so  as  to  be  unfit  for  keeping  or  selling. 
Occasionally  a  large  proportion  of  the  crop  may  thus  be  injured,  but 
this  is  more  likel}'  to  happen  only  in  small  places. 

Control. — The  most  injury  is  done  in  fields  placed  under  cultivation 
for  the  first  time  or  lands  left  for  some  time  to  sod  or  pasture.  Well 
cultivated  fields  seldom  if  ever  suffer  from  the  attacks  of  this  pest. 
Clean  cultivation  around  the  fences  .so  as  to  break  up  the  breeding 
places  will  practically  eliminate  all  possibilities  of  injury. 

GRYLLID^  (Family). 

CRICKETS. 

The  members  of  this  family,  like  the  Locustidxr,  have  long  filiform 
antennae,  but  the  tarsi  are  three-jointed  and  the  ovipositor  is  spear- 
shaped.  Many  of  the  species  are  wingless.  When  the  wings  are 
present  they  are  deflexed  on  the  outer  edge  and  fold  closely  to  the  sides 
and  back.  This  is  also  a  musical  family.  All  .species  are  injurious  to 
vegetation. 

The  common  field  crickets  are  most  abundant  and  familiar.  They 
seldom  do  enough  damage  to  deserve  special  treatment  here.  The  tree 
crickets  are  almost  arboreal  in  habits  and  do  considerable  damage  to 
economic  plants  by  making  incisions  in  the  smaller  branches  and  stems 
into  which  the  eggs  are  deposited. 

THE  SNOWY  TREE-CRICKET. 

QJcanthus  niveus  DeGeer. 
(Fig.  24.) 

General  Appearance. — The  adult  insects  are  slightly  more  than 
half  an  inch  long  and  light  yellow  or  greenish  in  color.  The  antennae 
are  very  long  and  hair-like.  There  is  one  black  dot  on  the  face  beneath 
each  antenna.     The  females  appear  narrow,  because    th^t   winas    are 
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folded  along  the  sides  and  over  the  backs,  while  in  the  males  they  are 
spread  out  flatly  on  the  back.  The  black-tipped  ovipositor  also  helps 
to  distinguish  the  female.  The  eggs  are  about  one  eighth  of  an  inch 
long,  slender,  slightly  curved  and  white.  They  are  inserted  in  the 
stems  of  the  host. 

Life  History. — The  eggs  are  placed  singly  in  the  canes  or  twigs  in 
tlie  autumn  and  remain  dormant  during  the  winter.  The  first  warm 
Spring  days  cause  them  to  hatch  and  the  young,  wingless,  green 
crickets  begin  feeding  upon  plant  lice  or  other  soft-bodied  insects. 
Throughout  its  entire  life,  from  the  time  it  leaves 
the  e<rg  until  egg-laying  commences  in  the  fall  the 
insect  is  working  for  the  benefit  of  the  farmer. 
By  autumn  all  forms  are  mature  and  egg-laying 
begins,  the  adults  disappearing  soon  afterwards. 

Distribution. — Throughout  the  entire  State. 

Food  and  Host  Plants. — The  damage  done  by 
the  snowy  tree-cricket  is  due  almost  entirely  to  its 
method  of  puncturing  the  small  stems  and  canes  in 
egg-laying.  It  often  happens  that  so  many  eggs 
are  placed  in  the  canes  as 
to  cause  considerable  loss. 
Raspberries  and  blackber- 
ries receive  the  most  in- 
jury, though  young  decid- 
uous fruit  nursery  stock  is 
also  often  severely  injured. 
The  feeding  habits  of 
this  species  places  it  among 
the  beneficial  insects  and 
partially  offset  the  damage 
done  in  depositing  the 
eggs.  The  young  and  old 
alike  feed  upon  soft-bodied 
insects,  principally  plant 
li'.e,  and  due  to  their  ravenous  appetites  they  are  able  to  consume  great 
number  of  other  injurious  pests. 

Control. — The  method  of  eliminating  subsequent  broods  and  attacks 
consists  in  cutting  out  all  canes  showing  the  characteristic  signs  of 
having  been  punctured  for  egg-laying  (Fig.  24a).  It  has  been  said  by 
inany  reliable  authorities  that  the  good  done  by  the  snowy  tree-cricket 
in  destroying  injurious  plant  lice  and  other  soft-bodied  insects  more 
than  recompenses  the  farmer  for  the  harm  done  and  that  only  in  rare 
eases  should  the  eggs  be  destroyed,  even  after  the  injured  canes  or 
branches  have  been  removed. 


Fig.  24. — Left,  eggs  of  (Ecanthtis  sp.  o,  twig  show- 
ing punctures :  b,  twig  split  open  to  show  eggs ; 
c,  egg;  rf.  cap  of  egg.  Enlarged.  (After  Riley.) 
Upper  right,  female  of  (Ecanthus  niveus  DeGeer. 
Lower  right,  male  of  (Ecanthus  fasciatus  Fitch, 
which  greatly  resembles  male  of  snowy  tree- 
cricket      (After  Lugger.) 


Digitized  by  VjOOQIC 


THE   MONTHLY   BULLETIN. 


27 


PLATYPTERA    (Order). 

The  members  of  this  order  have  direct  or  incomplete  metamorphosis, 
the  larvffi  and  nymphs  not  varying  greatly  in  structure  from  the  adults. 
The  wings,  when  present  are  two  pairs,  membraneous,  delicate,  equal 
or  front  wings  slightly  larger.  There  are  two  suborders,  Corrodentia 
and  Mallophaga.  Only  the  family  Termitidce  of  the  Corrodentia  will 
be  considered  here. 


TERMITID^  (Family). 

TERMITES  OR  WHITE  ANTS. 
(Fig.  25.) 

These  insects,  though  commonly  called  white  ants,  are  not  ants  at  all, 
being  more  closely  related  to  the  lower  group.s  of  insects  rather  than 
to  the  true  ants.  Some  entomologists  have  placed  them  in  a  single 
order  —  Isoptera. 


Fig.  25. — Termea  lucifugua  Rossi.  A,  adult  worker;  B,  soldier;  C,  perfect 
winged  insect ;  D,  same  insect  after  shedding  the  wings ;  E,  young  qut^en ; 
F,  old  queen.      (After  Grass!  and  Sandlas.) 

The  eyes  of  the  termites  are  faceted  or  made  up  of  many  apparently 
individual  eyes;  antennas  9-31  jointed;  prothorax  large  and  well  devel- 
oped ;  abdomen  elongated  with  ten  segments ;  wings  long,  slender,  mem- 
braneous, equal  and  delicate.  The  habits  are  social,  there  being 
abortive  female  workers,  soldiers,  males  and  sexual  femalas  or  queens. 
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THE  COMMON  TERMITE. 

Termea    lucifngus    Rossi. 
(Figs.    25,   26.) 

General  Appearance. — The  workers  of  this  species  are  rather  small, 
being  shown  as  natural  size  in  Fi*?.  26.  They  are  transparently  white 
in  color,  the  contents  of  the  alimentary  canal  jjiving  a  yellowish  or 

brownish  cast.  The  head  is  darker  yellow 
and  mandibles  brown.  The  soldier  ants  have 
larjjfe  brown  heads,  comprisin^j  at  least  one 
third  of  their  entire  bodies.  The  qneen  ant 
is  much  larjjer  than  the  other  forms,  w'hile 
the  males  are  small.  It  is  claimed  that  there 
are  no  less  than  fifteen  kinds  of  individuals  in 
this  species. 

Life  History. — These  termites  usually  live 
in  dead  or  decaying  wood  but  often  work  into 
the  living  and  growing  tissues.  They  make 
very  extensive  galleries  through  all  parts  and 
thus  often  destroying  buildings,  fences,  etc., 
as  well  as  fruit  trees.  The  queen  gives  rise 
to  all  the  young,  which  appear  in  great  num- 
bers, especially  during  the  simimer  months. 
In  the  fall  or  autumn  winged  or  migratory 
forms  appear  and  often  ily  by  thousands  on 
dark  days  and  towards  evening.  In  habits 
and  life  history  they  greatly  resemble  true 
ants  and  bees. 

Distribution. — This  species  may  be  found 
in  almost  every  section  of  the  State. 

Food  Plants. — As  previously  stated,  these  termites  usually  work 
upon  dead  or  decaying  wood,  but  then  usually  only  in  the  presence  of 
moisture.  In  the  southern  parts  of  the  State  thase  insects  have  often 
become  destructive  to  fruit  trees,  working  upon  the  roots  urulerground 
and  making  galleries  up  the  trunk.  No  doubt  they  lusually  begin  to 
w^ork  in  the  decaying  tissues  but  often  continue  into  the  healthy  por- 
tions of  the  tree.  Nectarines,  peaches  and  apricots  seem  to  suffer  most, 
while  citrus  and  other  trees  and  plants  are  also  attacked. 

Control. — Due  to  their  secluded  work  the  damage  is  usually  done 
before  their  presence  is  known  and  too  late  to  effect  a  remedy.  How- 
ever, if  close  observations  are  made  in  infested  districts  and  their  work 
discovered  the  colony  may  be  almost  entirely  exterminated  by  the  use 
of  a  liberal  dose  of  carbon  bisulfid  applied  in  cotton  or  a  sponge 
directly  within  their  burrows  or  under  the  base  of  the  tree. 


Fig.  26.  —  rcrmca  lucifngus 
Rossi,  working  on  roots  of 
nectarine  tree.      (Orisrinal.) 
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THYSANOPTERA  (Order). 

THRIPS. 

The  numerous  species  of  the  minute  fringed- winged  insects,  known 
as  thrips,  are  placed  in  a  single  order  as  given  above.  These  insects, 
though  exceedingly  small,  may  be  readily  observed  by  simply  shaking 
almost  any  flower,  especially  the  sunflowers  and  their  allies,  into  the 
hand  and  observing  the  small  yellowish  or  brownish  slender  individuals 
crawling  out  in  the  palm  of  the  hand.  They  hop  and  fly  ver>'  readily. 
The  eggs  are  laid  upon  the  outside,  or  within  the  tissues  of  the  plant. 
In  the  latter  case  the  female  inserts  the  egg  with  her  sharp  ovipositor. 
The  insects  have  direct  or  incomplete  transformations,  the  larvie  greatly 
resembling  the  adults.  The  pupa?  of  some  species  have  a  quiescent  stage, 
thus  differing  from  most  insects  having  incomplete  metamorphosis,  in 
which  this  stage  is  very  active,  differing  from  the  adults  only  by  the 
small  wing  pads.  Those  species  having  a  quiascent  pupal  stage  are 
characterized  by  the  larva?  going  into  the  ground  for  pupation  and 
remaining  there  during  the  winter,  the  adult  insects  emerging  in  the 
early  spring.  The  mouth-parts  are  modified  so  that  the  insects  chafe 
rather  than  bite,  and  due  to  their  constant  work  and  tremendous  num- 
bers are  able  to  accomplish  very  disastrous  results.  They  work  prin- 
cipally upon  the  young  buds  and  flowers,  though  they  often  do  consid- 
erable damage  to  fruits  and  foliage. 

In  this  State  thrips  are  among  the  mast  serious  pests,  especially  in 
the  Sacramento  and  San  Joaquin  valleys,  where  thousands  of  dollars 
are  spent  each  year  in  protecting  the  orchards. 

The  control  measures  vary  somewhat  and  are  given  under  each  indi- 
vidual species.  Several  species  have  been  known  to  be  attacked  by 
internal  hymenopterous  parasites,  but  the  exact  amount  of  this  para- 
sitism for  the  variouis  species  is  not  well  known. 

THE  BEAN  THRIPS. 

Helioihrips  fasciatus  Perjrande. 
(Fig.   27.) 

General  Appearance.— The  adult  insect  is  black  with  head  and 
thorax  dark  browTi ;  antenna;  are  whitish  with  tips  dark ;  legs  are  black 
and  yellow ;  front  wings  are  blackish  with  white  base ;  posterior  wings 
uniformly  yellow  with  dark  fringes.  The  young  stages  are  lighter  in 
appearance  than  the  adult. 

Life  History.— According  to  Mr.  H.  U.  Russell  the  insects  hiber- 
nate in  the  adult  stage  only,  under  leaves,  rubbish,  etc.  They  begin 
to  emerge  about  January  and  immediately  begin  egg-laying.  The  e^gs 
are  inserted  in  the  leaves  or  tender  stems.  The  young  begin  feeding 
soon  after  hatching.  When  ready  to  pupate  the  larvie  seek  shelter 
under  rubbish  or  in  the  ground,  where  the  nymphal  stage  is  completed 
and  the  adults  emerge.     There  is  an  overlapping  of  broods  so  that 
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during  the  summer  months  all  stages  may  be  found.  A  complete  life 
cycle  from  egg  to  adult  occupies  about  two  months.  The  adults  begin 
to  hibernate  during  the  months  of  October,  November  and  December. 

Distribution. — The  bean  thrips  are  distributed  throughout  the 
entire  State.  It  was  first  collected  by  Geo.  W.  Harney,  present  horti- 
cultural commissioner  of  Yuba  County,  in  1894. 


Fig.  27. — ^The    bean    thrips,    Heliothripa    faaciatiia    Perg. 

(After  Russell.) 


Greatly    enlarged. 


Food  Plants. — ^Due  to  its  large  numbers  this  insect  has  proved 
a  serious  pest  to  oranges,  alfalfa,  pear  trees  and  various  garden  crops, 
the  work  being  the  same  as  that  of  other  members  of  the  family.  In 
addition  to  these,  the  following  plants  are  also  ^attacked  by  this  pest : 
bean.s,  burr-clover,  beets,  radishes,  pea,  lettuce,  wild  lettuce,  sow-thistle, 
wild  heliotrope,  Euryptera  lucida,  Onaphalmm  californicum,  Mirabilis 
califormca,  Eunanns  hrevipes,  Chenopodium  murale,  wild  sunflower, 
wild  turnip,  wild  pea,  nasturium,  Nicofmna  glauca,  Bidens  pilosa,  Ver- 
hascum  virgaUnn,  Polygonum  avicxdare,  Crepis  sp.  Tacsonia  moUissima, 
tulip,  pear,  cotton. 

Control. — Control  measures  for  this  pest  are  the  same  as  recom- 
mended for  pear,  citrus  or  grain  thrips,  depending  upon  the  plants 
which  are  infested. 

A  flour  paste  consisting  of  from  six  to  eight  pounds  of  cheap  flour 
to  one  hundred  gallons  of  water  and  applied  thoroughly  has  given 
excellent  results  in  controlling  this  pest  upon  truck  crops,  such  as  beans, 
peas,  beets,  etc.,  which  have  tender  foliage.  Digitized  by  GoOglc 
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Heliothrips  htpmorrhoidalis  Bouch^. 
(Fig.  28.) 


31 


Creneral  Appearance. — The  adult  insect  is  characterized  by  having 
the  antennae  eight-segmented  and  twice  as  long  as  the  head,  while  the 
surface  of  the  body  is  distinctly  reticulated.  The  abdomen  is  yellowish 
brown,  with  head  and  thorax  dark  brown  and  antenna?,  legs  and  wings 
colorless. 


Fig.  28.- 


-The  greenhouse  thrips  (Heliothripa  hwmorrhoidalis  Bouch6)  ; 
adult  female  and  antenna.     (After  Russell.) 


Life  History. — The  very  minute,  bean-shaped,  colorless  eggs  are 
inserted  in  the  leaf  tissues  of  the  food  plants,  usually  on  the  underside. 
They  hatch  in  about  ten  days.  Each  female  lays  from  ten  to  twenty 
eggs.  The  first  hatched  larvae  are  colorless,  with  seven-segmented  an- 
tennae. As  they  age  they  become  darker  in  color  and  the  antennae 
become  eight-articulated.  The  larval  and  pupal  stages  occupy  from 
four  to  six  weeks.  All  stages  feed  throughout  their  life  cycles.  There 
are  continuous  and  overlapping  generations,  estimated  by  H.  M.  Russell 
to  be  twelve  a  year. 

Distribution. — In  greenhouses  throughout  the  State.  Also  abund- 
ant in  the  open,  especially  in  the  central  and  southern  parts  of  the  State. 
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Food  Plants. — Citrus,  azalea,  Aspidium,  crotons,  dahlias,  phlox, 
verbena,  pink,  ferns,  vines,  cherr\%  laurel,  laurestinus,  palms,  Ficus 
sps.  PelUia  hastata,  LiUacea,  fuchsia,  mango,  begonia,  cattleya,  grape, 
Norfolk  Island  pine,  smilax.  On  citrus  the  fruit  as  well  as  the  foliage 
is  scarred. 

Control. — Sprays  recommended  for  pear  thrips  (Euthrips  pyri)  are 
also  applicable  for  this  pest,  but  in  spraying  tender  greenhouse  plants 
these  should  be  weakened  to  two  thirds  normal  strength.  In  spraying 
for  the  greenhouse  thrips  on  citrus  trees,  use  the  formulae  recommended 
for  citrus  thrips  {Euthrips  citri). 

Fumigating  may  be  employed  if  the  greenhouses  can  be  made  reason- 
ably tight,  using  one  third  to  one  half  of  an  ounce  of  potassium  cyanide 
to  every  one  hundred  cubic  feet  of  space,  proceeding  as  directed  for 
orchard  fumigation  work. 

Natural  Enemies. — IMites  prey  upon  this  species  to  a  considerable 
extent,  but  render  little  reliable  aid. 


THE  GRAIN  OR  STRAWBERRY  THRIPS. 

Euthrips  tritici  Fitch. 
(Fig.   29.) 

General  Appearance. — Very  minute,  being  from  0.029  to  0.031  of  an 
inch  in  length.     The  color  is  yellow,  with  orange-tinted  thorax. 

Life  History. — The  eggs  are  very  minute,  globular  in  shape  and 
red  in  color.  They  are  inserted  within  the  tissues  of  the  host  and 
hatch  within  a  few  days.     The  nymphs  or  young  greatly  resemble  the 


Fig.   L'9. — Tlie  «rain   or  strawberry   thrips, 
Euthrips  tritici  Fitch.      (After  Folsom.) 

adults,  and  begin  to  feed  at  once.  The  principal  damage  is  done  to  the 
blossoms  of  the  host.  Strawberries  especially  suffer  from  their  attacks. 
According  to  Professor  Quaintance.  the  pistil  is  the  portion  of  the 
blossom  destroyed.  The  winter  is  probably  passed  in  the  soil,  as  in 
the  case  of  the  pear  thrips  {Euthrips  pyri). 
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Distribution. — Throughout  the  entire  State. 

Food  Plants. — Strawberry,  orange,  rose,  lilac,  alfalfa,  grass,  Cali- 
fornia sage  {Artemisia  californica)  and  manzanita. 

Control. — This  insect  is  seldom  destructive  enough  to  warrant 
control,  but  sometimes  this  is  necessary.  The  sprays  used  for  pear 
thrips  (excepting  whitewash)  are  equally  effective  in  controlling  this 
pest. 

THE  CITRUS  THRIPS. 

Ku thrips  ciiri  Moulton. 
(Fig.  30.) 

Creneral  Appearance. — The  adult  thrips  are  orange-yellow  in  color, 
^vith  the  thorax  and  the  second  antennal  segment  orange-brown.  They 
are  very  minute;  so  small  as  to  be  scarcely  observed  by  the  average 
orchardist,  being  less  than  one  thirtieth  of  an  inch  in  length  and  one 
one-himdredth  of  an  inch  in  width.     The   presence   of  this   insect   is 


Fig.  30. — Citrus  thrips  (Euthripa  citri  Moult).     Photomicrograph  of  adult  female. 
(Photo  by  Arizona  Agricultural  Experiment  Station.) 
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usually  ascertained  by  the  work,  which  consists  in  scarring  the  fruit  in 
such  a  way  as  to  form  nearly  regular  circles  around  the  stem  and  blos- 
som ends,  although  these  scars  may  extend  almost  over  the  entire 
surface.  They  also  cause  a  characteristic  crinkling  and  thickening  of 
the  young  citrus  foliage,  just  as  the  buds  are  unfolding. 

Life  History. — The  winter  is  spent  in  the  adult  form,  which  hiber- 
nates in  various  protected  places.  The  thrips  become  especially  abun- 
dant about  the  time  the  citrus  trees  are  in  bloom  and  begin  their  work  as 
soon  as  the  petals  fall  and  continue  throughout  the  summer.  The  eggs 
are  laid  from  May  to  August,  hatching  in  six  or  ten  days.  The  larvae 
greatly  resemble  the  adults  but  are  at  first  somewhat  lighter  in  color. 
In  from  six  to  eight  days  they  change  into  the  pupal  stage,  and  in 
another  three  to  five  days  become  adult  insects.  The  entire  life  cycle, 
from  the  laying  of  the  egg  to  the  beginning  of  the  egg-laying  of  the 
adults  of  the  second  generation,  is  about  twenty  days.  There  are  from 
eight  to  ten  generations  a  year  in  the  San  Joaquin  Valley,  as  estimated 
by  Jones  and  Horton. 


Fm.   31 — OranRcs  showing  tho  work  of  the  citrus  thrips.      (U.  S.  Dept.  Agrcl.) 

Distribution. — Up  to  the  present  time  the  distribution  of  the  citrus 
thrips  is  limited  to  the  citrus  sections  in  tlie  San  Joaquin  Valley,  along 
the  western  border  of  the  Sierra  foothills.  This  includes  the  Porter- 
ville  and  Bakersfield  citrus  belts. 

Food  Plants. — Citrus,  Punka  granafum  (pomegranate),  Vitis  vin- 
iftra  (European  grape  varieties),  Schinus  molle  (California  pepper 
tree),  '^umbrella  tree/^  Pyrus  communis  (pear),  Prunus  arnieniaca 
(apricot),  Prunus  persica  (peach),  Prunus  domvstica  (European  plum 
varieties),  Salix  sp.  (willow),  Burner  sp.  (dock),  Porfulaca  oleracea 
'purslane),  Olea  europaa  (olive),  Rubus  idaus  (European  raspberry), 
Rosa  sp.  (rose),  Solan um  sp.  The  work  upon  ()ran<?es  sometimes  results 
in  givat  losses.     Fig.  31  shows  charaeteristie  ehafinj?. 
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Control. — So  far  the  best  results  in  controlling  the  citrus  thrips  have 
come  from  spraying;  experiments  being  conducted  in  California  and 
Arizona  with  very  good  results.  Two  sprays  were  used  in  the  work, 
lime-sulphur  diluted  at  the  rate  of  one  part  to  eighty  parts  of  water, 
and  tobacco  extract  (40  per  cent  nicotine)  diluted  one  part  to  eighteen 
hundred  parts  of  water.  The  lime-sulphur  causes  slight  burnings,  but 
otherwise  is  as  effectual  and  much  less  expensive  than  the  tobacco 
extract.  Four  applications  are  recommended :  the  first  just  after  most 
of  the  petals  have  fallen;  the  second  in  ten  to  fifteen  days  after  the 
first;  the  third  from  three  to  four  weeks  after  the  second  and  the 
fourth  during  the  months  of  August  or  September,  when  the  thrips 
are  numerous  on  the  foliage.  In  spraying  for  this  insect  it  is  advisable 
to  use  angle  nozzles  and  from  175  to  200  pounds  pressure,  care  being 
taken  that  every  portion  of  the  tree  is  thoroughly  drenched. 


THE  PEAR  THRIPS. 

Euthrips  pyri  Daniel. 
(Fig.  32.) 

General  Appearance. — The  eggs  are  very  minute,  white  and  bean 
shaped.  They  are  embedded  in  the  tender  tissues  of  the  host.  The 
first  born  larvse  are  white,  with  distinct  red  eyes,  and  move  slowly. 
They  are  often  very  thick  on  the  trees  and  are  known  as  ** white  thrips.'' 
Pupation  takes  place  in  the  ground,  the  pupae  being  white  and  seldom 
met  with  except  by  careful  investigation.     The  adult  insect  is  dark  in 


Fig.  32. — The  pear  thrips   (Enthrips  pyri  Dan.). 
(After  Moulton.) 


Adult  female  and  nymph. 


color,  varying  from  an  amber  to  a  dark  brown  or  almost  black.  The 
presence  of  this  species  is  usually  told  by  ravages  on  the  tender  tissues 
of  the  expanding  flowers  and  leaf  buds  and  later  by  the  attacks  on  the 
young  fruit.  In  badly  infected  orchards  the  buds  often  fail  to  open 
and  the  whole  orchard  may  present  a  brown  fi re-swept-^appearanee. 
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The  fruit  may  be  scabbed  and  curled  or  otherwise  deformed  by  the 
constant  chafing. 

Life  History. — As  stated  above,  the  eggs  are  inserted  in  the  stem, 
leaf  or  small  fruits  of  the  host.  They  hatch  in  from  four  to  five  days, 
the  larvae  or  **  white  thrips''  beginning  to  feed  at  once  and  to  do  damage. 
When  full  grown,  which  takes  from  two  to  three  weeks,  they  drop  to 
the  ground  and  after  penetrating  several  inches  enclose  themselves  in  a 
small  cell,  where  they  remain  throughout  the  transforming  or  pupal 
period.  This  period  usually  begins  about  September  and  continues 
throughout  the  months  of  October,  November  and  December,  when  adult 
insects  are  formed.  These  remain  in  the  ground  until  February  before 
emerging.  The  transformation  from  the  larval  to  the  adult  stage 
occupies  several  months,  the  slow  growth  being  probably  due  to  the 
cold  winter  season. 

Distribution. — The  pear  thrips  is  distributed  throughout  the  Sacra- 
mento and  San  Joaquin  valleys,  and  particularly  in  the  following 
counties:  Santa  Clara,  Alameda,  Contra  Costa,  San  Joaquin,  Solano, 
Sacramento,  Yolo,  Napa  and  Sonoma.  It  has  also  been  reported  from 
the  Sierra  foothills  in  Placer  County. 

Food  Plants. — This  insect  is  particularly  a  deciduous  tree  pest  and 
works  great  damage  upon  the  leaf  and  flow^er  buds  as  well  as  the 
young  fruit.  The  initial  damage  is  done  just  before  or  after  blossom- 
ing time.  The  pear  suffers  probably  more  than  any  other  tree  due  to 
ravages  of  this  insect,  although  prunes  and  plums  are  also  severely 
attacked.  Peaches,  apricots  and  almonds  also  receive  serious  damage 
some  seasons.  The  following  are  other  hosts  of  this  pest:  apple, 
cherry,  fig,  grape  and  English  walnut. 

Control. — ^Government  Formula. — *'The  formula  which  has  given 
the  best  results  is  made  up  of  the  3  per  cent  distillate  oil  emulsion,  to 
which  is  added  from  1  per  cent  to  If  per  cent  of  tobacco  extract  No.  1 
(black  leaf  containing  2.75  per  cent  nicotine)  or  tobacco  extract  No.  2 
(sulphate  of  nicotine  or  black  leaf  40),  which  is  40  per  cent  nicotine, 
at  the  rate  of  one  part  to  from  1,500  to  2,000  parts  of  the  spray  mixture. 
The  distillate  oil  emulsion  may  be  obtained  from  several  dealers  in 
chemical  and  spraying  supplies,  or  may  be  made  at  home.  By  the  use 
of  .the  homemade  emulsion,  a  considerable  proportion  of  the  cost  of 
spraying  is  saved  and,  what  is  more  important,  the  quality  of  the  emul- 
sion is  above  reproach,  when  good  materials  are  properly  used  in  its 
manufacture. ' ' 

Whitewash. — Mr.  Earl  Morris,  horticultural  commissioner  of  Santa 
Clara  County,  has  had  remarkable  results  in  controlling  pear  thrips  on 
pear  trees  by  the  use  of  a  whitewash  spray.  His  work  covers  a  period 
of  two  years.  The  trees  were  sprayed  with  thick  w^hitewash  when  the 
buds  were  jast  beginning  to  open.  Some  of  his  results  as  published  in 
Bull.  No.  238,  Cal.  Agrcl.  Exp.  Sta.  are  as  follows: 

**We  used  eighty  (80)  pounds  of  quicklime  for  one  hundred  (100) 

•From  G.  E.  MerrJll,  M.  B.  Cal.  Hort.  Com.,  Vol.  I,  No.  2,  p.  p^dbyGoOQlC 


THE   MONTHLY   BULLETIN.  37 

gallons  of  sprajnng  material.  The  whitewash  was  strained  through  a 
one  fourteenth  (1-14)  inch  mesh  wire  screen  and  the  same  sized  screen 
used  on  the  suction  hase  of  the  pump.  The  ordinary  Bordeaux  nozzles 
worked  well,  but  it  was  necessary  to  enlarge  slightly  the  opening  in 
the  disks  of  vermorel  type  nozzles.  We  found  it  very  important  to 
have  the  lime  properly  slaked.  Good  lime  properly  slaked  is  of  creamy 
consistency,  with  a  negligible  amount  of  grit.  It  forms  a  smooth, 
uniform,  creamy  coating  on  the  tree.  An  attempt  to  use  improperly 
slaked  lime  will  usually  result  in  complete  failure.  No  amount  of 
written  instruction  will  teach  one  to  slake  lime.  The  knowledge  must 
come  from  actual  work  with  some  one  who  has  had  the  experience. 

In  orchard  practice  we  found  it  convenient  to  have  our  slaking  vat, 
which  was  1  by  4  by  6  feet,  elevated  about  three  feet,  with  one  end 
slightly  lower  than  the  other.  In  the  lower  end  we  arranged  a  sliding 
door  through  which  the  whitewash  flowed  by  gravity  into  a  containing 
vat.  The  lower  vat  was  shorter,  narrower  and  deeper  than  the  slaking 
vat  to  facilitate  the  removal  of  the  material  to  the  spray  tank.  Be- 
tween the  two  vats  we  arranged  a  piece  of  window  screen,  of  one  four- 
teenth inch  mesh,  supported  by  chicken  fencing,  through  which  the 
whitewash  passed  in  flowing  from  the  slaking  vat. 

The  cost  of  material  ranges  from  one  (1)  to  one  and  one  half  (1^) 
cents  per  gallon,  depending  upon  the  cost  of  lime  and  labor.  One  appli- 
cation proved  sufficient  to  protect  the  blossoms  and  permit  setting  of 
fruit.  We  did  not  find  it  necessary  to  spray  a  second  time  for  larvae, 
although  in  the  first  experiment  enough  larvse  appeared  to  lead  us  to 
believe  that  in  some  cases  a  second  spraying  would  be  necessary  with 
some  good  contact  spray." 


THE  ONION  THRIPS. 

Thrips  tabaci  Lindeman. 

Cteneral  Appearance. — The  adult  female  is  pale  yellow  in  color 
with  an  elongate«l  dusky  spot  on  the  dorsal  surface  of  the  middle 
thoracic  .segment.  The  length  of  the  body  varies  from  1  to  1.2  mm. 
The  eyes  are  brown,  while  the  antenna^  and  legs  are  diusky.  The  wings 
are  faintly  yellowish,  their  fringes  being  dusky.  The  antennte  are 
seven  jointed.  The  male  larvae  are  somewhat  smaller  than  the  female 
and  of  a  darker  color  and  often  with  a  greenish  tint.  The  eyes  are 
red. 

Life  History. — The  life  history  of  this  pest  has  not  been  thoroughly 
worked  out,  but  no  doubt  greatly  resembles  those  previously  described. 

Distribution. — This  species  is  generally  distributed  throughout  the 
entire  State. 

Food  Plants. — The  onion  thrips  is  especially  destructive  to  onions 
grown  for  seed.  It  damages  the  seed  buds  before  the  seeds  have  hard- 
ened and  in  ma*ny  instances  causes  a  complete  failure  of  the  seedjcrop. 
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It  is  also  destructive  to  roses,  carnations  and  other  flowers  (wild  and 
cultivated),  grasses,  fruit  blossoms  and  truck  crops. 

Control. — Nicotine  extracts  or  the  Government  formula  as  recom- 
mended for  pear  thrips  are  efficient  control  methods  for  this  species. 
The  thrips  are  most  active  on  the  outside  of  the  buds  early  in  the 
morning,  so  that  is  the  best  time  for  applying  a  spray.  The  flour 
paste  as  recommended  for  the  bean  thrips  is  also  applicable  to  this 
species. 

HEMIPTERA  (Order). 

HALF-WINGED  INSECTS. 

CICADAS,  LEAF-HOPPERS,  TREE-HOPPERS.  PLANT  LICE,  SCALE  INSECTS  AND 

TRUE  BUGS. 

This  is  one  of  the  largest  orders  of  insects  as  well  as  one  of  the  most 
destructive  known.     There  are  nearly  twenty  thousand  species. 

The  term  Hemiptera  comes  from  the  fact  that  the  fore  wings  of  one 
of  the  suborders  are  thickened  at  the  base,  the  tips  being  membranous 
and  overlapping,  thus  appearing  like  half  wings.  Not  all  of  the  mem- 
bers possess  these  thickened  wings,  in  fact  a  great  many  of  them  have  no 
wings  at  all.  This  is  specially  true  of  some  plant  lice  and  of  the  female 
scale  insects.  The  mouth-parts  are  formed  for  piercing  and  sucking 
and  not  for  chewing.  The  metamorphoses  are  incomplete;  that  is,  the 
young  and  nymphs  differ  from  the  adults  only  by  the  lack  of  wings  in 
those  species  having  well  developed  wnngs,  while  the  young  in  those 
individuals  not  having  wings  appear  almost  identical  with  the  adults. 

The  order  Hemiptera  is  usually  divided  into  the  three  following  sub- 
orders: Homoptera,  Heteroptera  and  Parasita  or  Anopbira,  each  of 
which  will  be  considered  separately. 

HOMOPTERA  (Suborder). 

This  suborder  includes  insects  of  the  order  Hemiptera,  all  of  which, 
without  exception,  are  very  destructive  to  plant  life.  Wherever  wings 
are  present  they  are  usually  membranous  and  held  roof -like  over  the 
body  when  at  rest.  The  front  of  the  head  is  bent  under  so  as  to  touch 
the  bases  of  the  fore  legs. 

The  families  of  this  suborder  are : 

Cicadidcp  (Cicadas). 

Fulgorido'    (Lantern  flies). 

Membracidif  ( Tree-hoppers ) . 

Cercopidcn  (Spittle  insects). 

Jassid(v  (Leaf -hoppers). 

PsyllidcB  (Jumping  plant  lice). 

Aphididcp    (Plant  lice). 

Coccidct   (Scale  insects). 

Aleyrodidce  (Mealy  wings  or  white  flies). 
The  FiilgoridcE  and  CercopkJce  will  not  be  considered  here. 
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CICADID.E  (Family). 

CICADAS. 

The  cicadas  are  well-known  insects,  being  commonly  called  harvest 
flies  or  locusts  in  the  eastern  stafes.  The  proboscis  rises  plainly  from 
the  head;  there  are  ocelli  present;  the  males  have  musical  organs;  feet 
with  three  segments  and  the  antennie  are  very  small  and  bristle-like. 
The  eggs  are  laid  by  the  female  in  small  twigs,  punctures  being  made 


Fig.  33. — The  periodical  cicada.  (Tibicen  aeptendecim 
Linn.),  a,  pupa  ready  to  transform;  h,  old  pupal  skin; 
c,  adult;    d,  eggr-punctures ;    e,  eggs.      (After   Riley.) 

by  the  ovipositor  for  their  insertion.  The  damage  is  caused  by  these 
f gg-punctures.  The  young  larvae  hatch  within  a  few  weeks  and  con- 
tinue throughout  their  existence  under  the  ground,  where  they  remain 
for  two  or  more  years,  depending  upon  the  species :  the  so-called  17-year 
lociLsts  requiring  about  seventeen  years  in  which  to  transform  from  the 
larva  to  the  adult.  The  pupa  stage  is  passed  in  a  small  cell,  also  in 
the  earth.  When  ready  to  change  into  the  adult  the  pupa  or  nymph 
leaves  the  ground  and  crawls  up  some  tree  or  shrub.  The  back  splits 
and  the  adult  issues.  These  insects  appear  in  such  great  numbers 
during  certain  years  as  to  become  terrible  pests,  their  depredations 
being  known  as  plagues.  There  are  many  species  in  California, 
though  none  of  them  are  as  destructive  as  the  17-year  locusts  or  the 
periodical  cicada  of  the  eastern  states. 

MEMBRACID^  (Family). 

TREE-HOPPERS. 

The  membracids  are  rather  small  insects  and  generally  characterized 
by  the  prolongation  of  the  prothorax  which  co\!^|ifcePg'/i^Soth^l€itire 
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abdomen.     The  antennfe  are  minute  and  bristle-like;  the  beak  plainly 
inserted  in  the  head  and  feet  with  three  segments.     The  most  common 

species  of  this  family  in  California  is  the  Buffalo  tree-hopper. 

« 

THE  BUFFALO  TREE-HOPPER. 

Ceresa  huhalus  Fab. 
(Fig.  34.) 

General  Appearance. — A  small  green  hopper,  scarcely  one  fourth  of 
an  inch  long.  The  body  is  distinctly  thin  and  tall,  with  prothorax 
widest  in  front  and  two  horns  above  the  head. 

Life  History.— The  females  deposit  their  two  or  three  hundred  eggs 
in  large  holes  made  through  the  bark  of  the  limbs  with  their  saw-like 
ovipositors.     They    usually    select    the    two    or    three 
years'  gro>\i:h,  which  they  often  completely  kill.     The 
wingless  nymphs  emerge  in  the  spring,  having  hiber- 
nated over  the  winter  in  the  eggs,  and  begin  feeding 
>    upon  the  leaves. 
Fig.   34.  — The      Distribution.— Throuf»hout  the  entire  State. 

bufTalo     tree-hop- 

?«J'  Fkb^^*"*  *'"^°'  ^^^^  Plants.— The  principal  injuries  are  due  to  the 
puncturing  for  egg  laying  in  the  smaller  limbs  of 
various  trees;  this  process  being  very  destructive  to  nursery  trees. 
Deciduous  fruits  as  well  as  many  other  trees  and  shrubs  are  attacked 
in  this  way. 

The  insects  feed  upon  all  kinds  of  succulent  vegetation,  including 
vegetables  and  weeds. 

Control.— Control  measures  are  very  difficult  and  impracticable,  due 
to  the  wide  distribution  and  great  variety  of  food  plants,  but  in  cases 
where  great  damage  is  done  in  making  the  egg  punctures  in  the  twigs, 
the  pest  may  be  reduced  for  the  following  year  by  an  application  of 
kerosene  or  distillate  emulsion  as  soon  as  the  young  appear.  The 
cutting  out  of  punctured  branches  during  the  winter  and  practicing 
clean  culture  also  aid  in  checking  their  ravages. 


JASSID^  (Family). 

LEAF-HOPPERS. 

The  leaf-hoppers  are  also  small  insects  and  are  specially  active, 
being  able  to  jump  very  freely  and  great  distances.  They  greatly 
resemble  the  tree-hoppers  but  the  prothorax  does  not  extend  back  over 
the  abdomen.  The  hind  tibire  have  two  very  characteristic  rows  of. 
spines  below.  The  members  of  this  family  are  exceedingly  numerous 
and  may  be  found  upon  most  any  kind  of  vegetation.  There  are  two 
common  and  destructive  species  in  California:  the  apple  leaf-hopper 
and  the  grape  leaf -hopper. 
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THE  APPLE  LEAF-HOPPER. 

Empoasaa  malt  LeB. 

(Fig.  35.) 

Greneral  Appearance.— The  presence  of  the  insect  is  made  known  by 
the  curling  and  twisting  of  the  infested  leaves,  especially  on  nursery 
stock:  it  being  primarily  a  nursery  pest.  The  adult  insect  is  pale 
yellowish-green  in  color,  with  white  marking  and  is  about  one  eighth 
of  an  inch  long.  The  young  appear  much  like  the  adults  except  that 
they  lack  wings. 

Life  History.— The  winter  is  passed  both  in  the  adult  and  egg  stage. 
The  winter  eggs  are  white,  very  delicate  and  curved  in  the  middle. 
They  are  inserted  under  the  bark  of  young  apple  trees  (preferably 
under  bark  of  two  or  three  years'  growth). 
These  eggs  hatch  in  the  early  spring  so  that 
the  young  nymphs  and  hiberating  adults 
attack  the  first  green  foliage.  During  the 
summer,  eggs  are  deposited  in  large  numbeis 
on  the  food  plants  in  the  leaf  petioles  or  in 
the  larger  veins.  Favorite  places  are  the 
leaf  petioles  of  apple  trees  and  alfalfa.  The 
position  of  the  egg  under  the  bark  or  epider- 
mis is  made  known  by  a  slight  swelling  of 
the  surface. 

Distribution. — Throughout  the  State;  sel- 
dom becoming  a  serious  pest  in  any  locality, 
though  occasionally  it  may  do  great  damage. 

Food  Plants. — As  previously  stated,  the 
apple  leaf -hopper  is  primarily  a  nursery  pest 
affecting  especially  young  apple  trees,  thus 
dwarfing  them.  The  work  is  particularly  on 
the  leaves.  Besides  the  apple  it  feeds  upon 
currant,  gooseberry,  blackberry,  pear,  cherry, 
plum,  thorn-apple,  black  walnut,  grapes,  Cot- 
tonwood, elm,  birch,  maple,  box-elder,  hazel, 
choke-cherry,  sumach,  oak,  syringa,  snowball,  canaigre,  basswcod,  ])uek- 
thorn,  rose,  buckeye,  corn,  beans,  potatoes,  sugar  beet,  clover,  grasses, 
buckwheat,  dahlia,  rhubarb,  hemp,  alfalfa,  oats,  celery  and  hollyhock. 
Without  doubt  other  plants  are  also  attacked. 

Control.— The  difficulty  of  control  lies  in  the  impossibility  of  killing 
the  eggs  without  injuring  the  young  trees.  Successive  sprayings  with 
the  oil  emulsions,  whale  oil  soap  solution  of  1  pound  to  8  ir<i lions  of 
water,  or  tobacco  decoctions,  as  often  as  the  young  become  apparent, 
will  prevent  serious  attacks  and  hold  the  pest  in  subjection.  AftVcted 
nursery  stock  should  be  thoroughly  dipped  in  such  solutions  before 
shipping.     To  prevent  attacks  nurseries  should  not  be  located  near 


Fig.  35. — The  apple  Icaf- 
hoppor,  Empoasca  tnali 
I^oB.       (After    Forbes.) 
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orchards  or  fields  in  which  the  hopper  breeds.  All  food  plants  should 
be  kept  out  of  the  nursery.  Sticky  shields  and  hopperdozers  may  be 
used  with  good  effect. 

Natural  Enemies.— The  most  effective  natural  enemy  is  the  small 
dark  bug  {Triphleps  insidiosus  Say),  which  preys  upon  the  nymphs  by 
puncturing  their  bodies  and  extracting  the  contents. 

The  larvje  of  the  green  lacewings  also  prey  upon  the  young  hoppers. 


THE  GRAPE  LEAF-HOPPER. 

Typhlocyha  comes  Say. 
(Fig.   36.) 

Qeneral  Appearance.— The  adult  insects  are  very  small,  scarcely 
more  than  one  eighth  of  an  inch  long.  During  the  summer  they 
appear  light  yellow' with  the  wing  covers  or  elytra  mottled  with  red. 

As  the  season  advances  the  color  becomes 
darker  until  winter  it  is  dark  red — this 
change  is  due  to  the  increasing  brightness  of 
the  red  markings,  which  are  very  faint  dur- 
ing the  summer  months.  The  young  appear 
very  much  like  the  adults,  excepting  that 
their  wings  are  not  fully  developed  and  there 
are  less  of  the  red  markings. 

Life  History. — The  eggs  are  bean-shaped 
and  so  s:mall  as  to  be  almost  microscopic. 
They  are  inserted  just  beneath  the  epidermis 
on  the  underside  of  the  grape  leaves  and 
hatch  in  from  fifteen  to  twenty  days.  The 
young  nymphs  begin  at  once  to  feed  upon 
the  first  appearing  foliage  by  extracting  the 
36._The  grape  leaf-  juices  from  the  leaves  with  the  sharp  beaks. 
There  are  two  broods  a  year — winter  and 
summer.  The  adults  of  the  former  hibernate 
and  begin  feeding  upon  the  first  foliage  in  the  spring.  During  May 
they  begin  egg-laying,  which  gives  rise  to  the  summer  brood.  This 
brood  grows  very  rapidly  and  lays  eggs  within  a  few  weeks,  dying  off 
in  the  fall.  Their  eggs  give  rise  to  the  coming  winter  brood.  Thus 
the  destruction  may  begin  in  May  and  end  only  when  all  of  the  leaves 
have  fallen. 

Distribution.— Throughout  all  of  the  vine-growing  sections  of  the 
State.  Especially  abundant  in  the  San  Joaquin  and  Sacramento 
valleys. 

Pood  Plants.— The  principal  and  practically  the  only  food  during 
the  summer  months  is  the  foliage  of  the  grape,  but  during  the  winter 
many  other  plants  are  attacked,  such  as  grasses,  clover,  alfalfa, 
mustard,  ragweed  and  filaree. 
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Control.— A  spray  containing  .02  of  one  per  cent  nicotine  has  proven 
to  be  the  most  effective  contact  insecticide  for  this  pest.  This  must 
be  applied  when  the  nymphs  begin  to  appear  about  the  first  of  June, 
and  great  care  taken  to  drench  the  under  sides  of  the  leaves.  High 
pressure  is  necessary  for  good  work. 

Screen  cages  have  been  used  very  successfully  in  many  localities  in 
the  State.  Plowing  and  cultivating  close  to  the  vines  and  practicing 
clean  culture  aid  in  reducing  the  numbers. 

Natural  Enemies.— So  far  no  internal  parasites  of  this  pest  are 
known.  The  lar\^ae  of  the  California  green  lacewing  {Chrysopa  cali- 
f arnica  Coq.)  devour  the  young  nymphs.  Ladybird  beetles  also,  prey 
upon  the  young,  but  are  of  little  consequence  in  the  matter  of  control. 

PSYLLID.E  (Family). 

JUMPING  PLANT  LICE. 

The  adults  of  the  members  of  this  family  greatly  resemble  minute 
cicadas  and  are  exceedingly  like  the  large  winged  plant  lice.  They 
differ  from  the  former  in  having  the  proboscis  rising  from  the  middle 
of  the  sternum  and  being  much  smaller,  and  from  the  latter  in  having 
the  hind  femora  greatly  developed,  enabling  them  to  jump  freely. 
The  pupae  are  also  characterized  by  the  large  and  conspicuous  wing 
pads.  These  insects,  like  plant  lice,  feed  upon  the  tender  foliage  and 
bark  of  various  plants.  The  most  important  member  of  this  family 
in  California  is  the  pear  psylla. 

THE  PEAR  PSYLLA, 

Psylla  pyricola  B^oerst. 
(Fig.  37.) 

Oeneral  Appearance.— Adults  are  small,  orange  yellow,  jumping 
insects,  not  unlike  miniature  cicadas.  More  common  than  the  adults 
are  the  nymphs,  which  are  queer  looking  creatures  with  wide  flat 
bodies  and  large  heads.     The  general  color  is  orange  with  dark  striped 


Fig.    37. — The  pear  psjila    (Paylla   pyricola  Foerst).      Young,    nymph   and   adult. 

(U.  S.   Dept.   Agrcl.)  ^  j 
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thorax  and  blackish-brown  abdomen.     In  the  mature  winged  form  the 
abdomen  is  greenish. 

Life  History.— The  insects  appear  with  the  first  healthy  growing 
shoots,  which  they  attack  vigorously.  They  increase  rapidly  and 
often  do  great  damage.  All  stages  are  to  be  found  throughout  the 
summer  months. 

Distribution.— Throughout  the  State,  especially  in  the  Sacramento 
Valley. 

Pood  Plant.— The  pear. 

Control. — Same  as  for  plant  lice  (Aphididce) ,  consisting  of  soap  and 
emuLsion  sprays. 

Natural  Enemies. — The  two-spotted  ladybird  beetle  {Adalia  bipunc- 
tata  Linn.)  and  the  green  lacewing  {Chrysopa  calif  arnica  Coq.)  feed 
upon  the  eggs  and  larvae  of  the  pear  psylla. 

APHIDID.E  (Family). 

PLANT  LICE. 

The  members  of  this  family  comprise  one  of  the  most  important 
groups  of  destructive  insects  known.  Every  one  is  familiar  with  the 
soft-bodied  winged  and  wingless  lice  which  gather  so  abundantly  upon 
all  sorts  of  plants.  The  proboscis  appears  to  rise  in  the  middle  of  the 
sternum,  the  legs  being  rather  long  and  slender ;  the  wings  when  pres- 
ent are  membranous  and  with  few  veins.  Many  of  the  females  of  this 
family  have  the  power  of  producing  living  young  without  sexual  inter- 
course, though  true  sexual  forms  usually  appear  sometime  during  the 
life  cycle.  Winged  or  migratory  forms  also  appear.  Some  species  live 
almost  entirely  underground  while  others  are  aerial  in  habits.  As  this 
family  plays  such  an  important  part  in  the  role  of  insect  pests,  we  are 
including  a  large  number  of  the  most  common  species. 

The  life  history  of  the  green  apple  aphis  {Aphis  pomi  De  Geer)  is 
given  as  an  example  on  page  67. 

METHODS  OP  CONTROL. 

Plant  lice  are  more  subject  to  the  attacks  of  other  insects  than  per- 
haps any  other  one  group  of  insects,  but  several  species  are  by  no  means 
held  in  subjection  by  these  natural  enemies.  In  considering  methods  of 
control,  then,  we  should  take  into  account  the  natural  as  well  as  the 
artificial. 

Natural  Enemies. 

Three  families  of  insects  are  recognized  as  effectual  predaceous 
enemies  of  plant  lice.  They  are,  Syrphklce,  CoccineUida'  and  Chry- 
sopidcB. 

SyrpMdce.  The  larvae  of  the  syrphid  flies  are  legless,  worm-like 
animals,  which  are  usually  found  among  the  plant  lice  upon  which  they 
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feed.  .  These  larvae  vary  from  bro\Mi,  yellow,  or  orange  to  dark  green 
in  color,  according  to  the  species.  They  are  true  maggots,  with  one  end 
blunt  and  the  other  pointed.  In  feeding,  they  clasp  their  support  by 
the  blunt  end,  lift  the  plant  louse  bodily  into  the  air  with  the  pointed 
end  and  suck  out  the  juices.  The  most  common  adult  insects  have 
yellow  bodies  with  dark  transverse  stripes  across  the  abdomen.  The 
small  syrphid  {Allograpta  obliqua  Say),  the  very  large  syrphid 
{Lasiophthicus  pyrastri  L.)  and  Syrphus  americanus  Wied.  are  com- 
mon in  California. 

CoccinellidcB.  The  work  of  the  ladybird  beetles  on  plant  lice  is  known 
to  all.  The  red  ladybird  beetles  (Cycloneda  sanguinea  Linn,  and  Cocci- 
nella  calif omica  Mann.),  the  black-spotted  ladybird  beetle  {Hippo- 
damia  convergens  Guer.),  Hippodamia  ambigua  Lee,  Megilla  maculata 
DeG.,  the  eyed  ladybird  {Olla  oculata  Fab.),  Olla  ahdoniinalis  Say  and 
the  two-spotted  ladybird  {Adalia  hipunctata  Linn.)  are  the  most  com- 
mon California  species. 

Chrysopidw.  One  of  the  most  common  insect  predators,  preying  on 
all  sorts  of  soft-bodied  insects,  is  the  common  green  lacewing,  called 
aphis  lion  because  of  its  destructiveness  to  all  plant  lice.  The  eggs, 
larvae,  pi^pse  and  adults  are  to  be  found  everywhere  in  the  fields,  woods 
and  orchards;  wherever  there  are  infestations  of  plant  lice.  In  the 
orchards  of  California  they  are  very  abundant  and  play  an  important 
part  in  the  control  of  many  bad  pests,  but  more  important  in  keeping 
down  the  aphids.  When  there  is  no  prey  in  the  orchards  they  go  to 
the  fields  and  brush  to  seek  other  game  and  return  as  soon  as  the  lice 
begin  to  appear. 

Internal  Parasites. 

Internal  parasites  are  those  which  develop  within  the  body  of  the 
host.  The  adult  female,  by  means  of  a  sharp  ovipositor,  deposits  her 
eggs  within  the  bodies  of  the  lice.  These  eggs  hatch,  ftnd  the  resulting 
young  develop  into  legless,  maggot-like  individuals  which  live  on  the 
body  juices  of  the  aphids,  thereby  completely  destroying  them.  When 
fully  developed,  a  small  hole  cut  in  the  backs  of  the  lice  liberates  the 
adults,  which  immediately  attack  other  living  lice. 

To  these  parasites,  more  than  to  all  others,  is  due  the  credit  of  com- 
pletely controlling  many  aphids  which  would  otherwise  become  very 
destructive.  They  do  not  usually  get  in  their  work  until  rather  late  in 
the  season,  after  the  aphids  have  done  most  of  their  damage,  but  though 
late,  it  is  sure.  Though  the  natural  enemies  are  very  efficient  in  a 
majority  of  cases,  yet  all  of  the  real  pests  (pests  because  they  are  not 
so  held  in  check)  must  usually  be  controlled  by  artificial  methods,  of 
which  spraying  is  recognized  as  the  most  efficient. 

Artificial  Methods  of  Control. 

Sprays.  Treatment  for  insects  which  are  both  aerial  and  subter- 
ranean in  habits  naturally  calls  for  .entirely  different  methods  for  each 
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form.  Of  the  species  named  above,  two  stand  out  as  splendid  examples 
of  the  subterranean  form.  They  are  woolly  aphis  and  the  black  peach 
aphis,  but  both  of  these  have  aerial  generations.  The  beet  aphis  {Pem- 
phigus hetcB  Doane)  and  {Trifidaphis  radicicola  Essig)  are  not  known 
to  be  other  than  strictly  subterranean  in  their  habits.  In  considering 
methods  of  control  we  shall  take  the  woolly  aphis  {Eriosoma  lanigera 
Hausm.)  as  an  example. 

Methods  for  Controlling  Underground  Forms. 
Prevention.  In  setting  out  a  young  orchard  one  of  the  first  things 
to  consider  is  how  to  prevent  the  introduction  of  certain  serious  pests 
and  diseases  which  may  be  carried  on  nursery  stock.  Both  the  peach 
aphis  and  the  woolly  aphis  are  easify  distributed  on  yoimg  trees.  The 
following  precautions  should  be  taken  in  setting  out  any  new  apple  or 
peach  orchard: 

1.  Set  out  clean  stock.  Do  not  buy  trees  which  have  the  roots  puddled 
unless  the  mud  is  washed  off — it  may  hide  the  woolly  aphis  or  black 
peach  aphis  and  such  infested  trees  would  be  severely  handicapped  and 
are  not  worth  planting. 

2.  Woolly  aphis  does  very  little  damage  to  the  Northern  Spy;  espe- 
cially is  this  true  regarding  the  attacks  on  the  roots,  therefore,  df  possi- 
ble, buy  apple  trees  grafted  on  Northern  Spy  roots,  if  your  section  is 
troubled  with  the  woolly  aphis. 

3.  Set  trees  fairly  deep,  keep  soil  thoroughly  cultivated  so  as  to  get 
roots  down  as  far  as  possible.  The  woolly  aphis  seldom  works  lower 
than  ten  (10)  inches  below  the  surface. 

Sprays,  Before  making  applications  around  the  crown  of  the  tree 
for  the  controlling  of  root  forms,  first  remove  earth  around  the  roots  to 
a  depth  of  six  or  seven  inches  and  a  distance  of  two  or  three  feet  from 
the  crown.  Use  two  or  three  gallons  of  liquid  per  tree,  spraying 
thoroughly  on  exposed  roots.  When  the  liquid  is  nearly  all  soaked  into 
the  soil  cover  up  the  basin.  The  sprays  which  have  given  the  most 
satisfaction  in  these  cases  are  as  follows: 

Tobacco  Leaves,  A  large  number  of  tobacco  leaves  placed  around 
the  roots  of  the  trees  in  the  fall  will  do  much  to  keep  out  underground 
lice. 

Tobacco  Decoction,  Tobacco  stems,  dust  or  waste,  2  pounds;  water, 
3  gallons.  Steep  tobacco  stems  in  w^ater  for  at  least  one  hour  before 
applying.  If  whole  leaf  tobacco  is  used,  1  pound  is  sufficient  for  3 
gallons  of  water. 

Black  Leaf.  Black  leaf  in  proportions  of  1  to  70  of  water  is  also 
effective  on  the  root  forms. 

Tanglefoot.  If  the  dormant  trees  are  sprayed  with  a  strong  solution 
of  kerosene  emulsion  or  lime-sulphur  just  before  the  buds  open  in  the 
spring,  it  is  well  to  put  a  tangle-foot  band  around  the  trunk  of  the  tree 
to  keep  root  forms  from  migrating  to  the  top.  In  order  to  prevent 
injury  to  the  tree  the  tangle-foot  is  smeared  on  heavy  paper,  which  is 
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placed  around  the  tree  in  the  form  of  a  band  with  a  thin  layer  of  cotton 
beneath  to  keep  any  from  crawling  under. 

Carbon  Bisiilfid.  In  light  sandy  or  porous  soiLs,  carbon  bisulfid 
is  used  very  effectively.  The  treatment  should  be  made  early  in  the 
spring  about  April,  as  follows:  Make  4  or  5  holes  8  inches  deep  from 
18  inches  to  2  feet  from  the  tree.  Into  each  pour  from  3  to  4  liquid 
ounces  of  carbon  bisulfid,  and  immediately  cover  the  hole.  See  that  the 
liquid  does  not  come  in  contact  with  the  roots. 

Kerosene  Emulsion.  Kerosene  emulsion  is  often  used  successfully  on 
the  roots,  but  is  rather  a  severe  treatment  and  should  be  avoided  except 
by  those  experienced  in  its  application. 

Methods  for  Controlling  Aerial  Forms. 
Winter  Sprays  for  Dormant  Trees,  In  order  to  destroy  the  eggs 
deposited  by  the  sexual  females  in  the  fall,  strong  sprays  should  be 
applied  in  the  winter  when  the  trees  are  dormant,  so  as  to  prevent 
infestations  for  the  coming  year.  The  following  sprays  are  recom- 
mended for  this  purpose : 

Commercial  lime  sulphur,  diluted  1  gallon  to  6  gallons  of  water. 
Kerosene  emulsion. 
Spring  and  Summer  Sprays  for  Trees  and   Plants  in   Foliage. 
Sprays  for  foliage  cannot  be  as  strong  and  severe  as  those  used 
on  dormant  trees,  and  care  must  be  taken  to  prevent  serious  burn- 
ings.    In  view  of  this,  experience  has  proved  the  following  sprays  to 
be  practical: 

Kerosene  emulsion. 
Resin  wash. 
Soap  and  fish-oil  wash. 
Carbolic  acid  emulsion. 
The  above  sprays  should  be  used  on  hardy  plants  and  particularly 
on  orchard  trees.     While  the  following  formula  is  specially  recom- 
mended for  tender  plants,  such  as  melon  vines,  vegetables,  flowers,  etc., 
it  is  equally  good  for  fruit  trees: 

Soap  and  Tobacco  Wash,  Soap,  1^  pounds;  tobacco  decoction  (as 
prepared  on  page  46),  1  quart;  water,  5  gallons. 

Dissolve  the  soap  in  five  gallons  of  hot  or  boiling  water;  add  the 

tobacco  decoction ;  boil  together  five  or  ten  minutes.     If  the  mixture  has 

boiled  down,  add  enough  water  to  make  five  gallons  of  spraying  material. 

This  spray  is  specially  recommended  as  a  remedy  for  the  melon  aphis 

(Aph is  gossypii  Glover) . 

THE  GRAPE  PHYLLOXERA. 

*Phylloxrra  vastatrix  Planchon. 
(Fig.  38.) 

General  Appearance.— The  presence  of  this  pest  is  usually  mani- 
fested by  its  work,  which  consists  in  the  formation  of  ron^h  wart-like 
galls  upon  the  leaves  and  small  knots  upon  the  roots.     The  lice  pro- 


•Acpording  to  priority  rules  the  scientific  name  of  tliis  species  shouldAf^, ^p^i^^^ia 
vitifolitt    (Fitch).  Digitized  by ' 
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ducing  the  galls  are  very  small  and  orange-colored.  White  eggs  and 
the  young  are  also  to  be  found  within  the  galls,  which  are  seldom 
found  in  California.  The  root  lice  are  about  one  twenty-fifth  of  an 
inch  long  and  greenish-yellow  in  summer  and  a  little  darker  in  winter. 

Life  History.— During  the  months  of  July  and  August  some  of  the 
eggs  laid  by  the  females  of  the  root  forms  hatch  into  individuals  which 
acquire  wings.  These  seek  the  foliage  of  the  vines  and  lay  large  eggs 
which  produce  true  females  and  small  eggs  which  produce  males. 
These  mate  and  each  female  lays  a  single  winter  egg  upon  the  bark  of 
the  two-year  old  wood.  In  the  spring  this  egg  hatches  into  a  root 
form  (or  gall-making  form)  which  gives  rise  to  the  root  forms  in  other 
stages.  These  lay  eggs  which  give  rise  to  the  many  summer  genera- 
tions of  devastating  root  insects.  In  California  the  latter  hibernate  in 
the  soil  and  may  continue  for  at  least  four  years  without  reverting  to 
the  sexual  forms. 

Distribution.— While  this  pest  has  been  supposed  to  be  limited  to 
the  central  portions  of  the  State,  its  appearance  in  the  north  seems  to 
indicate  that  it  occurs  to  some  degree  in  most  grape-growing  sections 
north  of  the  Tehachapi. 
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Fig.  38. — The  grape  phylloxera  (Phylloxera 
vastatrix  Planch.).  A,  infested  grape  root;  B,  galls 
on  leaf ;   C,   the  root  louse. 

Pood  Plants.— This  insect  feeds  upon  practically  all  varieties  of 
grape  vines,  but  is  most  damaging  to  the  European  varieties.  Many 
cultivated  varieties  and  hybrids  as  well  as  wild  species  axe  slightly 
attacked,  but  not  so  as  to  greatly  impair  their  growth.  These  latter 
are  known  as  resistant  vines  and  are  important  factors  in  the  selection 
of  roots  for  vines  set  out  in  Phylloxera-infested  districts.     While  the 
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leaves  are  damaged  to  some  degree,  the  main  source  of  injury  is  due 
to  the  attacks  upon  the  young  and  vigorous  roots  which  are  completely 
destroyed.  The  roots  of  the  so-called  ** resistant  stock"  do  not  mate- 
rially suffer  from  such  attacks. 

Control.— By  far  the  most  important  method  of  control  is  the  use 
of  resistant  root  stocks  upon  which  are  grafted  the  desired  varieties. 
Of  course  care  must  be  exercised  in  selecting  stock  for  the  various 
varieties  and  expert  advice  obtained  before  making  extensive  selec- 
tions or  plantings. 

Dirct  remedies  for  infestations  are  unsatisfactory.  Flooding  the 
vineyards  if  the  water  can  be  held  for  a  month  will  almost  exterminate 
the  pest,  if  done  in  the  winter,  but  such  a  method  is  impracticable  in 
most  of  the  grape-growing  sections  of  the  State. 

Carbon  bisulfid  is  an  efficient  remedy  in  loose  sandy  soil,  but  in  such 
places  the  pest  is  usually  less  abundant. 

Natural  Enemies.— In  the  eastern  states  many  predaceous  insects 
feed  upon  the  gall  form,  but  as  this  stage  does  not  occur  to  any  extent 
in  California  there  are  practically  no  results  from  these  or  other  nat- 
ural cheeks. 

THE  WOOLLY  APPLE  APHIS. 

Eriosonia  lunigcra  (Hausm.). 

{tichizoucura  lanigcra  Hausm.) 

(Figs.  39,  40,  4L) 

General  Appearance.— To  the  average  orchardists  this  insect  is  of 
too  common  occurrence  to  need  any  suggestions  to  recognize  it.  The 
dark  red  or  purplish  louse  covered  with  the  long  white  cottony  wax 
or  Hocculence  is  the  most  serious  apple  pest  in  many  of  the  northern 
counties.  The  winged  forms  are  distinguishable  by  their  dusky  pro- 
truding wings.  The  fall  and  early  winter  lice  are  dark  yellowish  or 
brown  in  color. 

Life  History. — In  the  summer,  especially  during  the  months  of  July 
and  August,  the  woolly  aphis  is  exceedingly  abundant  upon  the  limbs 
of  the  trees,  covering  large  patches  with  their  extensive  colonies. 
Towards  winter  they  gradually  disappear,  only  a  few  individuals 
remaining  hidden  under  protecting  bark  or  in  crevices.  In  the 
fall  the  winged  viviparous  females  give  birth  to  true  males  and  females 
which  mate,  each  female  laying  a  large  egg  which  hatches  into  an 
over- wintering  form.  These  have  very  little  cottony  covering  and 
appear  to  be  able  to  stand  severe  weather.  The  diminishing  of  the 
aerial  forms  usually  accompanies  the  increasing  of  those  working 
under  ground  upon  the  roots  around  the  bases  of  the  tree  trunks. 
Here  they  may  be  found  in  great  numbers  during  the  winter  and  also 
during  the  early  spring  and  even  the  summer  months.     These  root 
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lice  prove  as  destructive  to  the  tree  and  often  more  so  than  do  those 
commonly  observed  above  ground,  but  their  work  is  often  unknown 
to  the  orchardist. 

In  the  spring  the  over-wintering  lice  give  birth  to  young  which 
mature  in  about  ten  days  and  which  continue  to  repeat  the  process  of 
bringing  forth  living  lice  until  thousands  appear  upon  the  trees.  How 
many  of  the  aerial  lice  winter  in  the  soil  and  how  many  of  the  root 
lice  appear  above  ground  in  the  spring  is  not  known,  but.  there  are 
probably  some  which  migrate  in  this  manner. 


Fig.    39. — Applo   twigs  showing   the  work   of  the  woolly 
aphis.  Eriosoma  lanigera   (Hausm.).      (Original.) 


Distribution. 

in  the  State. 


-In  practically  every  section  where  apples  are  grown 


Food  Plants.— The  apple  is  the  favorite  food  of  this  insect,  though 
it  does  also  feed  upon  the  roots  of  the  pear  trees.  The  old  limbs, 
young  shoots,  suckers  and  roots  are  attacked.  Characteristic  knots 
are  produced  upon  the  shoots  and  others  somewhat  different  upon  the 
roots,  while  upon  the  older  limbs  great  rough  enlargements  appear 
and  become  nearly  a  foot  in  diameter  and  look  considerably  like  a 
burl.     In  these  many  of  the  lice  spend  the  winter. 
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There  is  considerable  difference  in  the  attacks  upon  varieties  of  the 
apple.  The  Northern  Spy  is  practically  immune  and  for  this  reason 
is  much  sought  after  as  a  resistant  root  stock  for  grafting  purposes. 
Vigorous  growing  varieties  such  as  the  Rhode  Island  Greening  and 
Bellflower  are  very  much  injured.  In  Humboldt  County  the  former 
is  decidedly  undesirable  because  of  the  great  injury  from  woolly  aphis. 


F  I  o.  4  0.  —  The 
woolly  aphis,  Erio- 
aoma  lanigera 
(Hausm.)  on  twigr  of 
apple.    (After    Hall.) 


Fro.  41. — The  work  of  the 
woolly  aphis  upon  the  roots  of  an 
apple  nursery  tree.      (Original.) 


Practically  all  other  commercial  varieties  are  affected  in  a  more  or 
less  degree,  the  King  of  Tompkins  County  being  injured  the  least  in 
the  north. 

Control. — The  control  of  the  pest  is  given  quite  fully  on  pages  46 
and  47.  The  important  factors  to  be  taken  into  consideration  are 
to  procure  a  spray  that  will  dissolve  the  cottony  covering;  to  maintain 
a  pressure  from  150  to  200  pounds;  to  apply  a  coarse  driving  spray 
and  to  do  the  work  thoroughly,  making  as  many  repeated  applications 
as  necessary.  Digitized  by  GoOglc 
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Natural  Enemies.— While  many  of  the  natural  enemies  previously 
listed  do  much  work  upon  this  species  they  are  no  great  factor  in  its 
control. 


Fig.  42. — The  woolly  buttercup  louse  (Pemphigus  calif ornicus  Davidson).  A, 
winged  female;  B,  apterous  female;  C,  antenna  of  winged  female;  E,  fourth  and 
fifth  and  F,  third  antennal  articles  of  winged  female ;  D,  antenna  of  apterous  female ; 
G,  tarsi;  1,  style;  2,  lateral  and  3,  front  view  of  lateral  tubercle  of  compound  eye. 
(Essig,  P.  C.  Jr.  Ent.) 
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THE  WOOLLY  BUTTERCUP  LOUSE. 

Pemphigus  californicus  Davidson. 
(Fig.  42.) 

Gteneral  Appearance.— Light  green  or  yellow,  covered  with  long 
white  flocculenee.  The  winged  forms  have  dark  head  and  thorax. 
Quite  a  large  form  being  3.3  mm.  in  length. 

Life  History.— Appears  early  in  April  on  the  lower  leaves  and  at 
the  bases  of  the  stems  of  the  common  buttercup.  Both  apterous  and 
winged  forms  are  abundant.  Completely  disappears  in  the  fall.  It 
must  have  some  alternate  host  which  is  still  unknown. 

Distribution.— Throughout  the  central  and  southern  part  of  the 
State.  Collected  by  Wm.  Davidson  at  Palo  Alto  in  Santa  Clara 
County,  and  by  the  writer  at  Nordhoff  in  Ventura  County. 

Food  Plant. — The  common  California  buttercup  {Ranunculus  cali- 
formcus). 

THE  BEET  LOUSE. 

Pemphigus  heiw  Doane. 

Creneral  Appearance. — The  adult  wingless  lice  are  about  one  eighth 
of  an  inch  long;  somewhat  rounded  or  elongated  in  shape;  whitish  or 
pale  yellow  in  color  with  a  large  tuft  of  white  flocculenee  covering  the 
posterior  end  of  the  body.  The  legs,  antennae,  and  spots  on  the  top  of 
the  head  are  brown.  The  winged  lice  are  a  little  larger,  more  elon- 
gated and  much  darker  in  color.  The  head,  antennae,  legs  and  thorax 
are  black  and  being  usually  covered  with  a  fine,  white  powder  appear 
bluish-black;  abdomen  dark  green.  The  presence  of  this  pest  is  easily 
told  by  the  white  flocculenee  which  covers  the  lice  as  well  as  surround- 
ing infested  areas  on  the  roots. 

Distribution.— Appears  to  be  distributed  only  in  the  sugar  beet 
growing  sections  of  the  central  and  southern  parts  of  the  State. 

Food  Plants.— As  this  is  a  subterranean  aphid,  only  the  roots  are 
aflFected,  Dut^  often  in  such  a  way  as  to  ruin  portions  of  the  crop. 
Sugar  beets"  are  the  only  economic  plants  attacked  to  any  injurious 
degree.  Wild  yarrow,  dock,  knot  weed  {Polygonum  aviculare)  are  also 
attacked. 

THE  POPLAR-STEM  GALL-LOUSE. 

Pemphigus  populicaulis  Fitch. 
(Figs.  43.  44.) 

Creneral  Appearance.— Stem  mother  is  slightly  green  or  yellow, 
covered  with  distinct  rows  of  small  cottony  patches,  one  eighth  to  one 
fourth  of  an  inch  long,  and  nearly  as  wide.  Winged  females  are  much 
smaller,  dark  in  color  and  covered  with  fine  wax  and  long  white 
flocculenee.  ^^  , 
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Life  History.— The  stem  mother  starts  the  peculiar  gall  on  the  stem 
at  the  base  of  the  leaf,  and  produces  young  until  the  large  gall  is  com- 
pletely filled.  So  tightly  closed  is  the  entrance  of  the  gall  that  few, 
if  any,  parasites  get  in.  When  the  inhabitants  are  ready  to  migrate 
in  the  late  summer  a  distinct  opening  is  made,  through  which  they 
escape  in  great  numbers. 


FiQ.  43. — Galls  on  cottonwood  leaves  produced  by  the  poplar-stem 
gall-louse   {Pemphigus  populicaulis  Fitch).     (Essig,  P.   C.  Jr.  Ent.) 

Distribution. — Throughout  the  State,  wherever  the  host  plants  are 
found. 

Food  Plants. — Common  cottonwood  {Populus  trichocarpa) ,  P.  monili' 
fera  and  P.  tremuloides. 

Natural  Enemies.— Preyed  upon  by  internal  parasites  in  late  sum- 
mer, but  more  often  the  food  of  a  small  bug  belonging  to  the  family 
Acanthiidcp. 
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Fio.  44. — Cross-section  of  galls,  showing  all  stages  of  the  lice  Inside. 
(Essig,  P.  C.  Jr.  Ent.) 


THE  BEAD-LIKE  COTTONWOOD  GALL-LOUSE. 

Pemphigus  populimonUis  Riloy. 
(Figs.  45,  46.) 

Gteneral  Appearance.— The  body  is  dark  and  covered  with  rather 
long  white  floeculence,  which  gives  it  a  bluish  appearance.  The 
presence  of  the  lice  is  easily  told  by  the  very  characteristic  reddish, 
bead-like  galls  formed  on  the  margins  and  centers  of  the  leaves  of  the 
Cottonwood  trees  which  they  infest. 

Life  History.— The  female  louse  or  stem  mother  either  deposits  the 
eggs  or  brings  forth  offspring  which  give  rise  to  the  spring  genera- 
tions. There  is  usually  but  one  winged  female  to  be  found  in  each 
gall,  but  often  there  are  also  present  several  larvae  of  a  syrphid  fly, 
which  feed  upon  the  lone  occupant.  For  this  reason  many  of  the  galls 
will  be  found  empty  during  the  later  summer  months.   Jlowevjer,  in 
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Fig.    45, — The  bead-like   galls  on   cottonwood   leaves  produced   by   the 
gall-louse   (Pemphigus  populimonilis  Riley),      (Essig,  P.  C.  Jr.  Ent. ) 
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Fig.  46. — ^The  under  side  of  a  cottonwood  leaf  showing  the  opened  galls  of  Pemphigus 
populimonilia  Riley.  The  various  stages  of  the  lice  and  also  a  syrphid  larva  are 
visible.      (Esslg.   P.   C.  Jr.   Ent) 
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the  fall  all  of  the  adult  forms  leave  the  galls  and  either  hibernate  in 
the  adult  or  egg  form.     The  life  history  has  not  been  fully  worked  out. 

Distribution.— Throughout  the  State,  wherever  the  host  plants 
grow. 

Food  Plants. — The  common  cottonwood  (Populus  trichocarpa) ,  Popu- 
lus  fremontii,  P,  balsamifera  var.  angustifolia. 

SOLANUM  ROOT  LOUSE. 

Trifidaphis  radicicola  (Essig). 

Greneral  Appearance. — The  apterous  females  are  distinctly  globular 
in  shape  and  vary  from  amber  to  cream-color  and  often  with  a  fine, 
white,  powdery  covering.  The  winged  forms  are  amber  with  head  and 
thorax  dark.    The  wings  are  also  dusky.    Length,  1  to  2  mm. 

Life  History. — The  lice  are  subterranean  in  their  habits  and  are 
evident  during  the  early  spring  and  the  entire  summer.  The  winged 
forms  appear  in  July  and  August.  It  has  not  been  determined  whether 
eggs  are  deposited  or  not,  but  so  far  the  writer  has  been  unable  to  find 
any. 

Distribution. — Throughout  the  central  and  southern  parts  of  the 
State ;  especially  abundant  in  the  south. 

Food  Plants. — Roots  of  Solanum  douglasii,  Anxaranihus  retroflexus 
and  potato  tubers. 


MONTEREY  PINE  LOUSE. 

Easigella  calif ornica*   (Essig). 
(Fig.  47.) 

General  Appearance. — ^Very  slender;  light  green;  covered  with 
minute  red  dots ;  slightly  pruinose ;  and  with  noticeably  long  hind  legs. 
Length  1.6  to  2  mm. 

Life  History. — So  far  as  known  all  stages  are  passed  on  the  pine 
trees  where  they  are  not  abundant  until  the  summer,  although  specimens 
were  taken  in  the  winter.  Two  forms,  apterous  and  winged  females,  are 
present. 

Distribution.— Throughout  the  State. 

Food  Plant. — Monterey  pine  (Piims  raddata).  The  insect  works  on 
the  needles  around  which  it  clasps  its  long  hind  legs  for  support. 

Natural  Enemies. — Internal  parasites  and  predators  hold  this  species 
in  check  so  that  it  does  little  or  no  damage. 

♦The  specific  name  has  been  changed  to  agree  with  the  new  generic  name. 
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Fio.    47. — ^The    Monterey    pine    louse,    Easigella    calif ornica    (Essig). 
female ;  B,  nymph  of  the  winged  female ;  C,  apterous  female.     ( Esslg,  P.  C.  Jr.  Ent. ) 


THE  CABBAGE  LOUSE. 

Aphis  hrassicw  Linn. 
(Fig.  48.) 

Creneral  Appearance. — Dark  greenish  yellow  to  brownish,  with  dark 
transverse  bands  across  the  abdomens  of  some  individuals.  All  covered 
with  a  fine  white  powder,  which  gives  them  a  silvery  or  frosted  appear- 
ance- 
Life  History. — The  lice  appear  with  the  first  plants  in  the  spring  and 
increase  with  such  rapidity  as  to  soon  almost  entirely  cover  the  host. 
This  condition  prevails  throughout  the  early  summer,  after  which  the 
parasites  begin  to  reduce  their  numbers.  It  is  a  disgusting  pest  on 
cabbage,  cauliflower  and  brussels  sprouts. 
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Fio.  48. — The  cabbage  louse  iAphia  braaaicw  Linn.)-  A,  winged  female;  B  and 
C,  apterous  females;  D,  F  and  H,  cornicle,  style  and  antenna  of  winged  female; 
E,  G  and  I,  same  of  apterous  female.      (Essig,  P.  C.  Jr.  Ent.) 

Distribution. — Throughout  the  entire  State. 

Food  Plants. — All  members  of  the  Cruciferce  including  cabbage, 
cauliflower,  brusseLs  sprouts,  mustard,  radish,  etc. 

Natural  Enemies. — The  ladybird  beetles,  Hippodamia  convergens, 
Megilla  maculata  and  Coccinella  cdifornica,  prey  to  some  extent  upon 
this  pest.  The  real  check,  however,  is  the  internal  parasitejJQ2a?re^M5 
calif ornicus  Baker.  ^'^'^'^^^  ^^  ^OD^ 
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WOOLLY  CITRUS  APHID. 

Aphis  cookii  Essi;?. 
(Fig.  49.) 

General  Appearance. — The  bodies  vary  from  light  gray  to  very  dark 
brown  or  abnost  black,  and  are  covered  with  short  or  rather  long  white 
cottony  wax,  which  is  arranged  in  transverse  rows  across  the  abdomen. 
This  covering  often  almost  completely  hides  the  insects. 


Fig.  49. — The  woolly  citrus  aphid  (Aphis  cookii  Essig),  A  and  B.  adult  forms; 
C,  third  antennal  articles;  D  and  E,  antennae  of  winged  and  apterous  females;  F 
and  G,  cornicles  of  winged  apterous  females ;  H  and  I,  pygidium  and  style  of  winged 
female;  J  and  K,  pygidium  and  style  of  apterous  female;  1-4,  fourth  antennal 
articles ;  5-6,  fifth  antennal  articles ;  7,  process  of  sixth  antennal  article.  ( Essig, 
P.  C.  Jr.  Ent.) 

Life  History. — Is  not  well  known.  The  insect  was  first  discovered 
by  C.  H.  Vary  at  Pomona,  California,  in  April,  1910.  lie  brought 
specimens  to  the  writer,  stating  that  the  original  infestation  was 
destroyed.  Attempts  to  find  other  specimens  proved  futile.  Whether 
the  insect  was  introduced  or  came  from  native  shrubbery  is  unknown. 

Distribution. — Only  one  locality,  near  Pomona,  California. 

Food  Plants. — Navel  orange  trees. 

THE  MELON  APHIS. 

Aphis  gossypii  Glover. 
(Fig.  50.) 

Greneral  Appearance. — The  lice  are  small  and  very  dark  in  color, 
varying  from  dark  green  or  brown  to  black.  The  apterous  female  is 
usually  dark  green  with  often  irregular  lighter  markings  on  the  abdo- 
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men.     The  nymphs  are  usually  somewhat  lighter  than  the  apterous 
females. 

Life  History. — The  lice  appear  early  in  the  spring,  infesting  all  sorts 
of  plants  and  often  becoming  a  most  serious  pest  before  the  farmer  is 
aware  of  their  presence.  They  continue  to  work  until  about  the  middle 
of  the  summer,  when  they  gradually  decrease  and  are  apparently  all 
gone  by  winter. 


3 


M.  p.   sssza  • 


ViG.  50. — Tlie  melon  aphis  (Aphis  gossypii  Glover).  A,  winged  female;  B,  apter- 
ous female ;  a  and  b,  dorsal  and  ventral  aspects  of  pygldium  of  winged  female ; 
c,  antenna,  g,  cornicle,  h,  third  antennal  article  of  same;  d  and  e,  pygldium  of 
apterous  female;  f,  style  and  i,  cornicle  of  same.      (Essig,  P.  C.  Jr.  Ent.) 

Distribution. — Throughout  the  entire  State.  Without  doubt  this  is 
one  of  the  commonest  black  aphids  met  wdth. 

Food  Plants. — The  foliage  and  young  shoots  of  the  plants  are 
attacked.  On  citrus  trees  the  tender  shoots  are  often  entirely  destroyed 
by  the  lice.  Vines  are  injured  throughout.  The  plants  attacked 
by  this  pest  are:  all  citrus  species,  shepherd's  purse  {Bursa  bursa- 
pastoris),  melons,  gourds  and  cotton. 
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Natural  Enemies. — The  ladybird  beetles,  Hippodamia  convcrgens 
Guer.  and  Hippodamia  ambigua  Lec;  the  internal  parasites,  Aphidius 
testaceipes  (Cresson)  and  Charips  xanthopsis  (Ashm.)  and  the  larvae 
of  the  green  laeewing  {Chrysopa  californica  Coq.)  all  prey  upon  this 
louse. 

THE  ENGLISH  IVY  PLANT  LOUSE. 

Aphis  hedera;  Kalt. 
(Fig.  51.) 

General  Appearance. — The  apterous  females  are  usually  abundant 
on  tender  shoots  of  the  English  ivy,  and  vary  from  brownish  to  black, 
often  with  a  pruinose  coat  which  gives  them  a  gray  appearance.  The 
winged  forms  are  very  dark. 

Life  History. — The  apterous  forms  begin  to  appear  in  early  spring 
and  continue  to  breed  until  late  summer,  when  the  work  of  internal 


Fio.  51. — The  \vy  louse  (Aphis  hederce  Kalt).  A,  adult  winged  female  and 
antonna;   B,  adult  apterous  female  and  antenna.      (Esaig,  P.  C.  Jr.  Ent.) 

parasites  becomes  such  as  to  almost  exterminate  the  pesl.  Winged 
forms  also  occur  until  late  summer.  The  louse  does  some  damage 
early  in  the  summer,  but  is  not  a  serious  pest. 

Distribution. — Throughout  the  entire  State,  but  more  abundant  in 
the  southern  part. 

Host  Plant. — English  ivy. 

Natural  Enemies. — Held  in  complete  check  by  a  small  internal 
parasite.  The  mummied  bodies  appearing  in  the  fall  show  the  efficient 
work  of  this  natural  check. 


THE  CORN  LEAF-APHIS. 

Aphis  maidis  Fitch. 
(Fig.  52.) 

General  Appearance. — The  adult  aphids  are  bluish-green  in  color. 
Young  lice  vary  from  a  reddish  brown  to  the  color  of  the  adults. 
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Life  History. — The  life  history  of  this  louse  is  very  imperfectly 
known,  several  staj^es  being  entirely  unobserved.  In  the  early  summer 
the  lice  appear  in  great  numbers  upon  the  young  ears,  leaves  and  tas- 
sels of  the  corn  stalks  and  continue  to  breed  and  feed  there  until 
the  foliage  begins  to  dry  and  the  corn  to  ripen.  Where  they  go,  upon 
what  they  feed  afterwards  and  how  they  pass  the  winter  are  unknown. 
Due  to  the  fact  that  this  louse  does  little  direct  injury,  no  extended 
study  has  been  made. 


Fig.  52. — The  corn  leaf-aphis  (Aphis  maidis  Fitch).  A  and  B.  adult  lice;  1,  third 
antennal  article  of  winged  louse:  2  and  3,  fourth  antennal  articles  of  winged  louse: 
5  and  B.  cornicles  of  winged  and  apterous  females ;  7  and  8.  antennae  of  apterous 
and  winged  lice.      (Esslg.  P.  C.  Jr.  Ent. ) 


Distribution. — This  aphid  is  well  distributed  throughout  the  entire 
State  and  may  be  found  in  almost  every  growing  cornfield. 

Food  Plants. — The    known    food    plants    of    this    louse    are    corn, 
sorghum  and  occasionally  barley. 
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Natural  Enemies. — While  practically  all  of  the  enemies  enumerated 
in  the  beginning  of  the  article  on  plant  lice  work  upon  this  louse,  the 
writer  found  it  to  be  specially  heavily  parasitized  by  an  internal  para- 


FiG.  53. — The  oleander  aphid  (Aphia  nerii  Fonsc).  A  and  B,  adult  females;  C. 
D  and  E.  antenna,  cornicle  and  lateral  aspect  of  pygldliim  of  winged  female :  V,  G 
and  H,  same  for  apterous  female.      (Essig,  P.  C.  Jr.  Ent. ) 

site.  The  larva?  of  the  small  syrphid  fly,  AUograpta  obliqua,  were  also 
responsible  for  destroying  great  numbers  of  lice.  These  natural 
enemies  must  certainly  be  responsible  for  keeping  the  corn  leaf-aphis 
from  becoming  a  pest.  ^  j 
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THE  OLEANDER  APHID. 

Aphis  nerii  Fonsc. 
(Fig.  53.) 

General  Appearance. — Deep  yellow  apterous  forms  with  dark  an- 
tennae, cornicles,  dusky  head  and  tips  of  leg  joints.  The  winged  form 
has  dark  head,  black  spots  on  the  thorax  and  a  black  blotch  at  the 
base  of  each  cornicle,  as  well  as  dark  antennae,  cornicles  and  tips  of  leg 
joints. 

Life  History. — Young  appear  in  the  early  spring  on  the  young  shoots 
and  buds  of  the  oleanders.  Great  colonies  are  soon  produced,  which 
continue  throughout  the  early  summer,  when  the  natural  enemies  begin 
to  appear.  Winged  and  apterous  forms  may  be  found  in  nearly  equal 
numbers. 

Distribution. — Throughout  the  entire  State. 

Food  Plant. — Oleander,  works  on  the  buds  and  terminals  of  the 
young  shoots. 

Natural  Enemies. — The  common  ladybird  beetles  prey  upon  this 
species  to  some  extent,  but  the  internal  parasites,  ApJiiditis  testaceipes 
and  Charips  xanthopsis,  aid  in  holding  it  in  check.  Syrphid  flies, 
especially  Syrphus  americanus,  also  prey  upon  it. 


THE  BLACK  PEACH  APHIS. 

Aphis  persicw-niger  Smith. 
(Fig.  54.) 

General  Appearance. — The  full-grown  winged  and  apterous  forms 
are  of  average  size,  robust  and  shiny  black  in  color.     The  young  are 

reddish  yellow  or  brownish  and  are  always 
more  abundant  than  the  shiny  black  adults. 
The  characteristic  shape  as  shown  in  Fig. 
54  and  the  color  make  the  determination 
of  the  species  quick  and  certain.  Like  the 
woolly  aphis,  this  insect  has  a  root  and 
atrial  form  and  is  responsibh*  for  much 
damage. 

Life  History. — The  insect  winters  over 
on  the  roots  of  peach  trees,  where  it  may 
also  be  found  in  the  summer.  The  first  lice 
appear  above  ground  very  early  in  the 
spring  and  begin  attacking  the  tender  leaf- 
less shoots  or  suckers — usually  those  at  the 
])ase  of  the  tree  or  nearest  the  ground. 
These  lice  are  all  wingless.  Jis  soon  as  the 
buds,  young  fruit  and  leaves  appear  they 
are  promptly  attacked,  often  the  entire 
crop  being  almost  completely  ruined.  The 
leaves  are  curled  and  weakened  while  the  young  fruit  is  so  distorted  as 
to  be  killed  or  rendered  unfit  for  market.     During  thiftimoii^ftisQDApril 


Fig.  54. — Adults  of  the  black 
peach  aphis.  Aphis  p€r8ic<r- 
niger  Smith.      (Original.) 
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and  May,  winged  migratory  females  appear,  which  start  colonies  upon 
other  trees.  The  work  continues  until  about  the  middle  of  July,  when 
most  of  the  lice  leave  the  tops  and  again  go  to  the  roots. 

Distribution. — This  louse  is  at  the  present  time  found  in  nearly 
every  peach  growing  county  in  the  State  and  may  be  expected  to 
appear  in  practically  any  such  locality. 

Food  Plants. — So  far  as  known  this  louse  attacks  only  peach,  plum 
and  nectarine  trees,  working  above  ground  upon  the  leaves,  twigs  and 
fruit  and  below  ground  upon  the  roots. 

Control. — The  control  of  this  louse  has  caused  considerable  anxiety 
in  some  sections  of  the  State,  while  in  others  it  is  feared  no  more  than 
the  green  peach  aphid  {Myzus  persicce).  The  treatment  is  the  same  as 
for  the  ordinary  serial  and  root  forms. 

Natural  Enemies. — Natural  enemies  play  an  important  part  in  its 
control  In  Tehama  County  the  larvae  of  the  syrphid  fly  {Syrphus 
americaniAs)  were  present  in  great  numbers  feeding  upon  the  aphids. 

THE  GREEN  APPLE  APHIS. 

Aphis  pomi  DeGeer. 

(Aphis  mali  Fab.) 

(Figs.  55,56.) 

In  order  that  the  readers  may  get  a  true  idea  of  the  development 
and  habits  of  plant  lice  the  full  life  history  of  this  species  is  given  as 
an  example: 

Eggs. — We  shall  first  begin  with  the  small  black  shiny  ejrgs  which 
are  found  in  great  numbers  on  the  smooth  bark  of  the  rapidly  growing 
twigs  or  water  sprouts  of  the  apple  tree.  When  these  eggs  were  first 
deposited,  some  time  during  the  months  of  October,  November,  or  as 
late  as  December,  they  were  of  a  beautiful  green  color,  but  with  age 
turned  to  a  shiny  metallic  black.  A  careful  examination  in  winter 
of  the  young  twigs  and  water  sprouts  of  an  orchard  which  was  infested 
with  this  insect  in  summer  will  often  show  great  numbers  of  these 
eggs — in  some  cases  completely  covering  the  twigs. 

The  eggs  themselves  are  very  tiny,  not  nearly  as  large  as  a  pin- 
head,  and  are  long  and  oval  in  shape.  Only  a  small  percentage  of 
them  hatch,  and  this  accounts  for  the  large  number  necessary  to  pro- 
duce so  many  lice  for  the  coming  spring.  In  the  eastern  states,  where 
the  winters  are  very  severe,  it  is  estimated  that  only  one  per  cent  hatch. 
In  California,  however,  a  much  larger  percentage  is  able  to  withstand 
our  milder  climate,  and  so  the  succeeding  infestations  are  even  more 
severe  here  than  they  are  in  colder  climates.  .  Since  such  a  small  per- 
centage hatch  you  may  marvel  at  the  rapidity  in  which  this  insect  multi- 
plies, but  this  will  be  brought  out  in  a  further  study  of  the  life  history. 
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Jiist  before  the  apple  buds  show  green  the  eggs  begin  to  hatch.  This, 
of  course,  depends  entirely  upon  the  weather,  and  an  early  spring 
will  bring  a  much  more  rapid  development  than  will  a  cold,  late 
spring. 

Stem  Mothers. — The  young  which  hatch  from  the  eggs  in  the  early 
spring  give  rise  to  all  succeeding  generations,  and  are  known  as  **stem 
mothers''  when  fully  developed.  The  first  young  are  darker  green 
than  any  of  the  succeeding  broods.  In  seeking  food  they  work  into  the 
newly  opening  buds  and  on  the  first  tender  leaves.  Due  to  their  small 
size  they  can  scarcely  be  noticed  except  by  very 
careful  observation.  They  seek  the  young  buds 
for  two  reasons:  first,  because  the  tender  leaves 
furnish  the  first  food;  second,  because  hid  down 
in  the  folds  of  the  buds  they  are  free  from  the 
attacks  of  natural  enemies,  and  incidentally  out 
of  reach  of  sprays.  In  warm  weather  the  young 
will  develop  in  two  or  three  weeks  and  become 
adult  stem  mothers.  These  stem  mothers  still 
appear  dark  green  and  have  a  distinct,  dark 
head,  feet,  tail  and  honey  tubes.  They  do  not 
have  wings,  a  characteristic  of  this  brood. 

Second  Oeneration. — Every  stem  mother 
when  full  grown  has  the  power  (which  we  call 
parthenogenesis)  to  give  birth  to  living  young 
without  intercourse  with  a  male,  for  no  males 
appear  at  all  until  late  in  the  fall.  The  young 
thus  bom  alive  constitute  the  second  generation. 
They  are  light  green  in  color,  are  all  partheno- 
genetic  females,  and  though  most  of  them  are 
wingless,  a  very  few  winged  individuals  appear, 
but  these  like  the  apterous  forms  are  females. 

Third  Generation. — The  new  broods  of  the 
second  generation  develop  in  a  few  weeks  and 
in  turn  give  birth  to  living  young  like  them- 
selves, but  this  generation  is  accompanied  by  a 
large  number  of  winged  females.  The  apterous 
and  winged  females  of  the  succeeding  genera- 
tions are  those  most  usually  observed  in  the  orchards  and  cause  the 
greatest  amount  of  damage.  A  brief  descriptions  of  each  is  as  follows : 
Wingless  Female.— This  form  is  somewhat  larger  than  the  original 
stem  mother,  and  is  lighter  green  in  color,  with  a  yellowish  tinge.  The 
cornicles  (honey  tubes),  tail,  part  of  the  antenna*  and  the  extreme  tips 
of  the  feet  are  dark.  This  form  has  the  power  to  give  birth  to  both 
living  wingless  and  winged  lice. 

Winged  Female.— These  are  recognized  at  once  by  their  wings, 
which  are  usually  folded  roof -like  over  the  back.  The  general  color 
is  black  and  green    (the  head,  thorax,  cornicles  and^po^^tTQij^AflJhe 


Fig.  55. — Eggs  of 
the  green  apple  aphis 
(Aphis  pomi  DeGeer) 
on  young  apple  twig. 
(Original.) 
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legs  and  antenna?  being  black  and  the  remainder  green).  Like  the 
apterous  forms  they  have  power  to  produce  both  winged  and  wingless 
forms. 

The  appearance  of  the  winged  individual  is  very  significant  in  that 
this  migratory  form  is  the  principal  means  of  distribution  and  of  the 
formation  of  new  summer  colonies.     Many  plant  lice  winter  over  on 


Fig.    56. — The    green    apple    aphis    (Aphis    potni    DeGeer)     Infesting    young 
apple   shoots.      (After   U.    S.    Dept.    Agrcl. ) 

fruit  trees  as  does  the  hop  louse,  and  the  winged  forms  later  migrate 
to  the  hop  fields  and  produce  the  broods  which  so  trouble  the  hop 
growers.  Late  in  the  fall  the  winged  forms  migrate  back  from  the 
hop  fields  to  the  plum  and  produce  the  egg-laying  females  which 
deposit  their  eggs  on  the  trees.     The  eggs  give  rise  to  the  next  year's 
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Throughout  the  entire  summer  months  broods  upon  broods,  each 
in  turn  producing  other  broods,  give  rise  to  millions  of  this  destructive 
pest,  and  this  accounts  for  their  great  and  infinite  numbers.  It 
has  been  estimated  that  a  single  stem -mother  will  give  rise  to  one 
billion  insects  during  a  single  season.  With  the  coming  of  cold  weather, 
and  after  the  first  frost,  there  is  a  rapid  diminution  in  numbers,  and 
soon  practically  all  of  the  winged  individuals  disappear.  This  is 
brought  about,  especially  in  the  case  of  the  apple  aphis,  by  the 
development  of  true  sexual  forms,  male  and  female. 

Sexual  Forms. — The  parthenogenetic  females  of  the  late  fall,  instead 
of  producing  individuals  of  their  own  kind,  give  birth  to  true  sexual 
forms,  male  and  female,  both  of  which  are  apterous. 

Sexual  Female. — The  egg-laying  female  is  much  smaller  than  the 
summer  form,'  and  varies  from  a  rich  green  to  a  brownish  or  reddish 
color.    The  head,  cornicles,  feet  and  tips  of  antennae  are  dark. 

Sexual  Male. — The  males  are  very  small,  hardly  half  as  large  as 
the  other  lice.  They  are  easily  recognized  by  their  frail  and  slender 
bodies,  long  legs  and  light  yellowish  color.  The  head  and  tail  are 
noticeably  dark.  They  are  much  more  active  than  are  the  sexual 
females,  with  which  they  associate  and  may  be  confused.  These  sex 
forms  copulate  and  the  female  produces  the  eggs  which  give  rise 
to  the  first  stem  mother  already  referred  to.  While  the  life  history 
of  this  insect  is  typical  in  the  number  of  generations,  there  are  no 
root  forms,  as  in  the  cases  of  the  woolly  aphis  and  black  peach  aphis ; 
neither  do  winged  sexual  forms  appear  as  in  the  case  of  some  other 
species. 

Distribution. — Common  throughout  the  entire  State.  A  serious  pest 
in  the  central  and  northern  parts. 

Food  Plants. — The  host  plants  of  the  apple  aphis  are  not  many.  It 
is  found  on  the  apple,  pear,  hawthorn,  quince  and  flowering  crab.  Of 
the  apples,  those  which  appear  to  be  the  favorites  are  the  Missouri 
Pippin,  Rome  Beauty,  Black  Twig,  Ben  Davis,  Greening,  though  it 
works  just  as  effectively  on  many  other  varieties.  The  Northern  Spy 
is  fairly  free  from  its  attack. 


THE  ROSY  OR  PURPLE  APPLE  APHIS. 

Aphis  sorhi  Kalt. 

(Aphis  pyri  Boyer.) 

(Aphis  maUfoUw  Fitch.) 

General  Appearance. — This  insect  gets  its  common  name  from  its 
rosy  or  purplish  color,  which  readily  distinguishes  it  from  the  green 
apple  aphis.  The  head  and  thorax  of  the  winged  forms  are  dark.  The 
bodies  of  all  are  slightly  covered  with  white  powder  which  often  gives 
a  grayish  cast. 
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Life  History. — The  life  history  of  this  species  is  very  imperfectly 
known.  The  eggs  laid  upon  the  trees  the  previous  fall  hatch  in  the 
spring  about  blossoming  time  and  the  young  lice  at  once  begin  to  attack 
the  young  leaves  and  fruit.  The  work  upon  the  leaves  is  similar  to 
that  of  the  green  apple  aphis,  causing  them  to  curl  and  turn  yellow. 
The  work  upon  the  fruit  is  even  more  destructive,  causing  deformity 
and  non-maturity.  In  most  of  the  apple  growing  sections  of  the  State 
the  attacks  of  this  louse  have  been  exceedingly  severe.  About  June 
the  species  leaves  the  fruit  trees  and  migrates  to  unknown  host  plants 
and  does  not  return  until  fall  in  time  to  give  birth  to  the  true  sexual 
forms,  which  produce  the  over-wintering  eggs.  As  in  the  case  of  green 
apple  aphis  many  successive  and  overlapping  broods  occur  each  year. 

Distribution. — Widely  distributed  in  practically  every  apple  grow- 
ing section  of  the  State. 

Food  Plants. — Especially  attacks  the  foliage  and  young  fruit  of  the 
apple,  but  also  works  upon  the  hawthorn  and  Sorhus  sps. 


Fig.  57. — The  lupine  aphid    (.Macrosiphum  albi 

on  wild  lupine.      (EssIk.   P.   C.  Jr.   Ent. ) 
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THE  LUPINE  APHID. 

Macrosiphum  albifron^  Essig;. 
(Fig.  57.) 

General  Appearance. — Large  green  lice,  completely  covered  with 
fine  white  powder,  which  makes  them  appear  silvery-gray;  length,  3 
to  4  mm. 

Life  History. — The  lice  appear  in  the  spring,  soon  after  the  lupines 
are  well  started,  and  are  especially  abundant  about  flowering  time. 
The  younger  shoots  and  especially  the  flowering  tips  are  attacked 
and  many  lice  continue  to  work  upon  the  green  seed-pods.  The  species 
collects  in  large  colonies  and  works  great  havoc  upon  the  hosts. 

Distribution. — In  the  southern  part  of  the  State. 

Food  Plants. — Wild  lupine  {Lupinns  albifrons).  The  insect  is  men- 
tioned here  because  of  its  liability  to  infest  lupines  used  for  cover  crops. 

Natural  Enemies. — The  writer  was  able  to  breed  out  a  large  internal 
parasite  from  this  species,  which  has  not  been  determined. 


THE  GREEN  CITRUS  LOUSE. 

Macrosiphum  citrifolii  (Ashm.)- 
(Fig.  58.) 

Oeneral  Appearance. — A  large  green  louse,  about  the  size  of  and 
greatly  resembling  the  destructive  pea  louse  (Macrosiphum  destructor) 
in  color  and  shape.  Under  the  microscope  it  will  be  found  that  the 
tips  of  the  cornicles  (honey  tubes)  of  the  pea  louse  are  perfectly 
plain,  while  there  are  mosaic  markings  on  those  of  the  green  citrus 
louse. 

Life  History. — The  young  lice  appear  on  the  tender  shoots  early 
in  April  and  are  especially  abundant  upon  young  orange  trees  in  the 
nursery.  Winged  and  apterous  forms  continue  to  appear  throughout 
the  entire  summer,  but  only  in  the  spring  and  early  summer  is  this 
species  a  pest. 

Distribution. — Throughout  the  citrus  belt  of  Southern  California. 

Food  Plants. — Found  especially  abundant  upon  young  orange  seed- 
lings and  on  suckers  of  large  seedling  orange  trees.  It  is  probable 
that  the  older  foliage  of  most  of  the  orange  trees  is  attacked. 

Natiural  Enemies. — The  larva^  of  the  predaceous  ladybird  beetle 
(Hippodamia  convergens)  feed  upon  this  species  in  limited  numbers. 
The  most  efficient  predators  are  the  larvae  of  the  green  lacewing  (Chry- 
sopa  calif ornica)  and  the  large  syrphid  fly  (Lasiophthicus  pyrastri). 
The  internal  parasite  Charips  xanthopsis  also  works  upon  this  pest. 
These  natural  enemies  are  usually  sufficient  to  hold  it  in  perfect 
control. 
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Fio.   58. — The  green   citrus  louse,   Macroaiphum   citrifolii    (Ashm.  i. 
Adult  winged  and  apterous  females.      (Essfg,   P.  C.  Jr.  Ent. ) 


THE  DESTRUCTIVE  PEA  LOUSE. 

Macroaiphum  destructor    (Johnson). 
(Fig.  59.) 

Gteneral  Appearance. — A  lar^e,  light-jrreeii  a])ter()us  and  win«red 
form,  3  mm.  long.  Head  and  thorax  of  wint^ed  lice  amber  to  yellow ; 
red  spots  often  occur  on  the  abdomen. 

Life  History. — These  lice  occur  practically  throuijhout  the  entire 
year.  In  the  winter  they  feed  upon  leofumes  in  the  mountains  and  in 
summer  migrate  to  the  cultivated  fields.  Due  to  their  threat  prolificacy 
much  damage  is  done,  especially  to  pea  crops  during  the  summer 
months.     In  many  localities  entire  fields  have  been  ruined. 
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Fig.  59. — The  destructive  pea  louse,  Macroaiphum  destructor  (Johns.).  A,  adult 
wiriKed  female;  B.  lateral  aspect  of  apterous  female;  1,  antenna  of  apterous  female; 
2,  antenna  of  winged  female ;  3,  antenna  of  nymph ;  4,  cornicle  of  adult ;  5  and  6, 
cornicles  of  nymphs.      (Essig,  P.  C.  Jr.  Ent. ) 


Distribution. — Throughout  the  entire  State. 

Pood  Plants. — Peas,  vetch  and  other  legumes. 

Control. — Natural  enemies  do  not  hold  this  species  in  check  at  all. 
It  is  sometimes  necessary  to  spray  with  a  tobacco  or  emulsion  spray. 
Such  spraying  can  most  profitably  be  done  with  «i  drive-geared  spray- 
ing machine. 
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s.  o.  rsaxo. 


Fig.  60. — The  large  rose  aphid  (.Macrosiphum  rosw  Linn.).  A  and  B.  adults;  C, 
E  and  G,  third  antenna  article,  cornicle  and  style  of  winged  female;  D,  F  and  H, 
same  of  the  apterous  female.      (Essig,  P.  C.  Jr.  Ent.) 
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THE  LARGE  ROSE  APHID. 

Mdcrosiphum  rosw  Linn. 
(Fig.  60.) 

General  Appearance. — A  large  aphid,  being  green  and  pink  in  color. 
The  apterous  forms  have  dark  cornicles  and  the  joints  of  the  legs  and 
antennse  dusky,  while  in  addition  to  these  the  thorax,  entire  antenna 
and  blotches  on  the  sides  of  the  abdomen  of  the  winged  forms  are  dark. 
Length,  2  to  3  mm.  Readily  distinguished  from  the  other  common 
green  rose  aphid  by  the  large  size  and  pink  forms. 

Life  History. — Works  on  the  young  shoots  and  buds  of  the  roses, 
almost  throughout  the  entire  year.  Especially  troublesome  in  the  early 
spring  during  the  months  of  April  and  May.  Not  so  serious  a  pest  on 
roses  as  is  the  small  green  louse  {Myzus  rosarnm). 

Distribution.— Throughout  the  entire  State. 

Food  Plants. — Roses,  wild  and  cultivated. 

Control. — In  order  to  save  the  buds  it  is  sometimes  necessary  to 
spray  the  bushes  with  a  soap  and  tobacco  spray.  Washing  the  bushes 
every  day  with  a  high  pressure  of  water  will  keep  them  off  and  is  a 
practical  method  of  control. 

Natural  Enemies. — Natural  enemies  completely  eliminate  the  attacks 
of  this  pest  by  the  middle  of  summer. 

RED  VIOLET  LOUSE. 

Rhopalosiphum  violw  Perg. 

General  Appearance. — All  forms  are  dark  red ;  the  wings  are  notice- 
ably clouded  along  the  veins  which  easily  distinguishes  this  species 
from  all  others  infesting  violets. 

Life  History. — Viviparous  females,  winged  and  apterous,  bring  forth 
young  continually  throughout  the  early  spring  and  summer  months. 
Evidently  the  entire  life  cycle  is  passed  upon  the  violet. 

Distribution. — Throughout  the  entire  State;  works  on  the  tender 
shoots  and  undersides  of  the  leaves. 

Food  Plants. — Cultivated  violets. 

Natiural  Enemies. — This  species  is  usually  held  in  perfect  control  by 
internal  parasites. 

BLACK  CHERRY  LOUSE. 

Myzus  crrasi  Fab. 

Oeneral  Appearance. — A  shining  jet  black  louse,  congregating  in 
great  numbers  on  the  young  and  tender  foliage.  Particularly  charac- 
terized by  the  long  swollen  cornicles  or  honey  tubes.  The  young  greatly 
resemble  the  adults,  but  are  somewhat  lighter  in  color. 
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Life  History. — The  lice  hatch  as  soon  as  the  buds  open  in  the  spring 
from  over-wintering:  eggs  deposited  on  the  branches  of  the  cherry 
trees  and  previous  fall.  Throughout  the  entire  summer  only  females 
appear  which  have  the  power  to  reproduce  their  like — these  being  the 
destructive  forms.  In  the  fall,  however,  they  give  birth  to  true  males 
and  females,  which  mate,  the  females  depasiting  the  over-wintering 
eggs.  The  lice  breed  very  rapidly  and  occasionally  cause  considerable 
trouble. 

Distribution. — Throughout  the  central  and  southern  parts  of  the 
State. 

Food  PlaJits. — The  attacks  of  this  pest  are  practically  confined  to 
the  cherry,  so  it  may  readily  be  distinguished  from  all  other  black  lice. 

Control. — On  old  trees  spraying  with  the  emulsions,  soap  sprays 
and  tobacco  decoctions  will  control  the  pest.  Young  shoots  which  may 
become  seriously  infested  near  the  tips,  especially  on  nursery  stock 
or  small  trees,  can  be  dipped  into  a  solution  of  these  sprays. 

Natural  Enemies. — Natural  enemies  practically  control  the  cherry 
louse.  Many  species  of  syrphid  and  green  lacewing  flies  feed  upon 
this  species,  while  ladybird  beetles  share  a  large  part  in  the  work. 
In  the  east  Praon  cerasaphis  Fitch  is  parasitic  upon  the  lice  and 
destroys  great  numbers. 

THE  GREEN  PEACH  APHID. 

Myzus  persicfE  Sulzer. 
(Fig.  61.) 

General  Appearance. — The  color  of  this  species  varies  from  yellow- 
ish to  rich  green.  The  winged  forms  have  dark  olive-green  head, 
thorax,  and  markings  on  the  abdomen,  as  shown  in  Fig.  61.  The 
apterous  forms  have  no  markings  at  all.  This  species  is  medium  in 
size,  varying  from  1.5  to  1.9  mm.  in  length. 

Life  History. — The  spring  forms  hatch  from  eggs  deposited  the 
former  fall,  and  bring  forth  young  just  when  the  new  foliage  begins 
to  appear.  All  twigs,  and  especially  the  tender  growths  are  quickly 
attacked.  Breeding  continues  throughout  the  entire  spring  and  sum- 
mer. In  the  fall  males  and  females  appear,  and,  copulating,  give  rise 
to  the  wintering  eggs  and  the  next  year's  broods. 
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Fig.  61. — The  green  peach  aphid  (Myzus  persicw  Sulz.).  A  and  B,  adult  females; 
C,  dorsal  view  of  the  pygidium  of  the  winged  female;  D,  side  view  of  pygldlum  of 
iipterous  female ;  E  and  F,  cornicles  of  winged  and  apterous  females ;  G  and  H, 
jintennje  of  winged  and  apterous  females.      (Essig,  P.  C.  Jr.  Ent.) 

Distribution. — Throughout  the  entire  State.  It  is  doubtful  if  there 
is  a  single  locality  where  this  species  does  not  exist. 

Food  Plants. — ^Yorks  on  almost  every  kind  of  vegetation.  Among 
the   most   common   are:   citrus   trees    (orange   and   lemopr)    potatoes. 
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Mdva  parvi flora  L.,  and  tomatoes.  It  has  also  been  reported  as  feed- 
ing upon  the  following  plants :  Amsinckia  spectahilis  P.  &  M.,  Brassica 
oleracea  (cabbage,  cauliflower),  celestial  pepper  {Capsicum  annuum  var. 
ahhreviatum  Fing.),  Chrysanthemum  iyidicum  L.,  Cynoglossum  sp., 
carnation  {Dianthtis  caryophyllus  L.),  English  ivy  (Eedera  helix 
L.),  plum  {Prunus  domestica  L.),  peach  (P.  persica  B.  &  H.),  ground- 
sel {Senecio  vulgaris  L.),  Sonchus  asper  Vil.,  Sonchus  oleraceus  L., 
nettle  (Vrtica  urens  h.),  Prunus  amygdalus,  cherry  (P.  cerasiis  L.), 
German  ivj%  Prunus  insititia,  Malva  rotundifolia. 

Natural  Enemies. — Internal  parasites  and  predaceous  enemies  usu- 
ally make  it  unnecessary  to  adopt  artificial  methods  of  control. 


SMALL  GREEN  ROSE  LOUSE. 

Myzus  rosarum  Walk. 
(Fig.  62.) 

General  Appearance. — A  very  small  species,  not  nearly  as  large  as 
Macrosiphum  rosce;  green  throughout  except  dark  markings  on  the 
winged  forms.    It  is  often  mistaken  for  the  larger  species. 

Life  History. — A  very  serious  rose  past  at  times,  and  especially  bad 
in  the  sununer  months.  It  breeds  very  rapidly,  collects  in  great  num- 
bers upon  the  leaves  and  excretes  a  great  amount  of  honeydew  which 
smuts  the  bushes.     The  worst  rose  pest  in  many  parts  of  the  State. 


Fig.  62. — Small  ^een  rose  louse  (Myzua  rosarum  Walk.).     A  and  B,  adult  females; 
1  and  2,  antennal  articles,  3,  cornicle,  4,  style,  5,  third  antennal  article^  of  winged 
female;   6,   style,   7  and  9,  front  and  antenna,  and   10,  cornicle  of  apti 
(Esslg,  P.   C.   Jr.  Ent.)  Digitized  by^ 
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Distribution. — Throughout  the  entire  State. 

Food  Plants. — Roses,  usually  more  serious  on  climbing  varieties.  At- 
tacks the  leaves  and  buds  and  may  prevent  the  production  of  flowers. 

Natural  Enemies. — Syrphid  flies  do  considerable  work  upon  this 
species,  but  the  natural  enemies  are  not  numerous  enough  to  check 
the  rava;:es  until  late  in  summer. 


Fig.  63. — Walnut  plant  louso,  Chromaphia  juglandicola  (Kalt).  A,  adult  winged 
viviparous  female ;  B,  adult  apterous  viviparous  female ;  C,  nymph  of  winged  female ; 
1-3.  antenna  of  winged  female:  4,  cornlole  (honey  tube)  of  winged  female:  5,  cornicle 
of  apterous  female :  6.  style :  7,  anal  plate :  8.  antenna  of  apterous  female.  (Essig, 
M.  B.  Cal.  Hort.  Com.) 
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THE  WALNUT  PLANT  LOUSE. 

Chromaphi8  juglandicola   (Kalt). 
(Fig.  63.) 

General  Appearance. — The  presence  of  this  louse  is  usually  mani- 
fested by  the  smutting  of  the  walnut  trees  during  the  early  summer 
months.  Close  examination,  especially  of  the  under  sides  of  the  leaves 
will  reveal  the  minute,  light  yellow  lice.  When  magnified  the  winged 
lice  will  be  found  to  have  black  markings  on  the  antennae,  the  middle 
and  hind  femora,  and  on  the  abdomen.  The  true  wingless  lice  have 
two  distinct  broad  black  bands  across  the  bodies. 

Life  History. — The  sexual  forms  in  the  fall  deposit  eggs  upon  the 
branches.  These  hatch  in  the  spring  and  give  rise  to  great  numbers 
of  young  which  follow.  The  growing  lice  excrete  a  large  amount  of 
honeydew  which  covers  the  foliage  and  ground  beneath  the  tree.  This 
honeydew  is  responsible  for  the  smutting.  Late  in  July  and  in  August 
the  numbers  gradually  diminish  and  when  the  leaves  begin  tc  fall  only 
the  freshly  laid  eggs  remain  upon  the  branches. 

Distribution. — Throughout  the  central  and  southern  parts  of  the 
State. 

Host  Plant. — So  far  as  known  this  louse  works  only  upon  the  cul- 
tivated wahiut. 

Natural  Enemies. — The  most  effective  natural  foe  of  this  louse  is  the 
ashy  gray  ladybird  beetle  {Olla  dbdominalis  Say).  The  work  of  this 
beetle  is  often  phenomenal,  so  much  so  that  in  not  a  few  seasons  all 
of  the  lice  disappear  by  midsummer. 


THE  WILD  WALNUT  LOUSE. 

*Monellia  californica  Kssig. 
(Fig.  64.) 

General  Appearance. — This  louse  is  often  confused  with  the  walnut 
louse  {Chromaphis  juglandicola  Kalt),  which  is  so  troublesome  in  the 
walnut  orchards  of  Southern  California.  The  difference  in  markings 
easily  separates  the  two  lice.  All  of  the  adult  females  appear  to  be 
winged,  the  young  nymphs  being  the  only  apterous  individuals 
observed.    The  adults  are  bright  yellow  in  color  with  antenna^,  a  band 

•The  ending  of  the  specific  name  should  be  "a"  Instead  of  "us,"  as  first  described. 
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on  each  side  of  the  prothorax,  the  wing  veins,  the  tibiae  and  feet  are 
dark — none  of  these  markings  being  pronounced  in  the^  young. 
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Fig.  64. — The  wild  walnut  louse  (Movellia  culifortiica  Essig).  A,  adult  female; 
B,  nymph ;  C,  anal  lobe  or  plate ;  D,  base  of  antenna,  showing  black  ring  around  the 
first  segment :  E,  head  of  nymph ;  F,  antenna  of  nymph ;  G,  antenna  of  adult ;  H, 
third  antennal  article  of  adult,  showing  sensoria ;  I,  style.      (Essig,  P.  C.  Jr.  Ent.) 


Distribution. — Occurs   in   great   numbers 
throughout  the  southern  part  of  the  State. 


upon    the    wild    walnut 
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Food  Plants. — The  lice  work  upon  the  under  sides  of  the  leaves  of 
the  California  black  walnut  {Juglans  calif ornica).  Great  colonies 
may  often  appear  so  as  to  completely  cover  the  foliage  and  the  amount 
of  honey  secreted  is  sufficient  to  cause  smutting,  rendering  the  trees 
very  unsightly. 


THE  BAMBOO  PLANT  LOUSE. 

Myzocallia  arundicolena  (Clarke). 
(Fig.  65.) 

General  Appearance. — The  adult  lice  are  about  one  tenth  of  an  inch 
long  and  pale  yellow  in  color.  Miscroscopic  examination  reveals  the 
facts  that  the  antenna?,  the  sides  of  the  thorax,  two  rows  of  tubercles 
upon  the  abdomen,  the  wing  veins  and  feet  are  light  brown  or  dusky. 
The  young  lice  show  little  or  no  markings.  There  appear  to  be  no 
apterous  females. 

Distribution. — This  pest  is  usually  found  wherever  the  bamboo  is 
growTi.  It  has  been  collected  at  Santa  Barbara,  San  Francisco,  and 
Sacramento,  and  probably  occurs  very  generally  over  the  central  and 
southern  parts  of  the  State. 


Fig.  65. — The  bamboo  plant  louse,  Myzocallis  arundicolens  (Clarke).  A,  adult 
female;  1,  third  antennal  article;  2,  sixth  antennal  article;  3,  anal  lobe  or  platf ; 
4.  style:  5,  cornicle.      (Origrlnal.) 

Food  Plant. — The  lice  feed  upon  the  under  sides  of  the  leaves  or 
blades  of  bamboo,  often  collecting  in  large  colonies  and  doing  much 
damage  by  weakening  the  plants  and  smutting  the  foliag^OOQlc 
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THE  COMMON  COTTONWOOD  LOUSE. 

Thomasia  populicola   (Thos.). 

Gteneral  Appearance. — The  adults  are  dark  red  or  wine  colored, 
many  appearing  nearly  black  and  are  distinguished  from  other  poplar 
lice  by  the  clouded  wings.  The  winged  forms  are  much  darker  than 
the  apterous,  which  are  distinctly  robust  and  are  characterized  by  a 
yellow  blotch  on  the  back,  not  unlike  an  inverted  *'Y.'*  This  species 
clusters  in  great  colonies  at  the  terminals  of  young  shoots. 

Life  History. — So  far  as  known  the  entire  life  cycle  is  passed  upon 
Cottonwood  trees.  During  the  early  summer  months  the  young  shoots 
of  the  host  plants  are  seriously  attacked,  but  by  fall  all  entirely  dis- 
appear.   It  is  not  known  how  the  winter  is  spent. 

Distribution. — Throughout  the  entire  State  wherever  the  food  plants 
grow. 

Food  Plants. — The  common  cottonwood  {Populiis  trichocarpa)  and 
poplar  are  invariably  infested  b}"  this  louse. 

Natural  Enemies. — Though  this  pest  does  considerable  damage  to 
young  growth  during  the  summer  months,  it  is  finally  checked  by 
many  natural  enemies,  chief  of  which  is  the  native  ladybird,  Scymtnis 
nebulosus. 

THE  HOP  LOUSE. 

Phorodon  humuli  Schrank. 
(Fig.  66.) 

Gteneral  Appearance. — The  wingless  lice  are  pale  yellowish-green; 
the  winged  lice  being  of  the  same  general  color  with  head,  dorsum  of 
the  mesothorax  and  spots  on  the  abdomen,  dark. 

Life  History. — The  life  history  of  this  louse  greatly  resembles  that 
of  the  mealy  plum  louse.     The  over-wintering  eggs  are  laid  upon  the 

fruit  trees  in  the  fall.  The 
spring  broods  breed  and 
feed  upon  the  leaves 
until  the  hops  begin  to 
appear.  By  this  time 
winged  forms  occur  in 
large  numbers  and  these 
migrate  to  the  hop  fields 
fk;.  66.— Winged  and  apterous  females       where    the    summer    is    spent. 

of  the  hop  louse.  Phorodon  humuli  Schrank.         The     VOUng    plants    and    foliaffC 
(After  RlU-y.)  x!     xu       i_  •  ? 

ot  the  hop  vines  are  severely 
damaged  by  this  pest,  so  as  to  completely  ruin  portions  of  the  fields. 
In  the  fall,  migrants  again  return  to  the  fruit  trees,  and  give  birth 
to  the  sexual  forms  which  produce  the  over-wintering  eggs.  The 
sexual  forms  occur  in  the  hop  fields  while  the  lice  may  be  found  upon 
the  plum  trees  during  the  summer,  so  in  all  probability  th^-  can  exist 
upon  either  of  these  hosts  through  the  season.  Digitized  by  vjOOQ Ic 
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Distribution. — Very  common  and  destructive,  especially  in  the  cen- 
tral hop -growing  districts  of  the  State. 

Pood  Plants. — This  is  primarily  a  hop  pest  and  is  certainly  one  of 
the  worst  enemies  of  that  crop.  It  also  feeds  upon  plum  trees,  occur- 
ring upon  either  hops  or  plums  throughout  the  summer. 

THE  PARSNIP  LOUSE. 

Hyadaphis  pastinaca;  (Linn.). 
(Fig.  67.) 

Gteneral  Appearance. — The  apterous  forms  are  pale  apple  jjrreen, 
occasionally  with  small  red  spots  on  the  dorsum.  The  winged  fornLs 
are  green  with  dark  head,  antennae,  thorax,  middle  of  the  abdomen, 
tips  of  cornicles  and  leg  joints.  The  species  is  recognized  by  the  small 
tubercle  on  the  posterior  of  the  abdomen  just  above  the  style. 

Life  History. — This  is  one  of  the  most  widely  spread  species,  occur- 
ring on  many  hosts  throughout  the  early  spring  and  summer  months. 
Due  to  its  varied  host  plants  it  seldom  becomes  serious  on  any  one  of 
them. 


Fig.   67. — The  parsnip  louse,  Hyadaphis  paatinacw  (Linn.),  winged  female  and 
detailed  drawings  of  characteristic  appendages.      (Essig,  P.  C.  Jr.  Ent.L 
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Distribution. — Throughout  the  entire  State. 

Food  Plants. — Carrots,  parsnips,  celery,  willows,  including  Salix 
aurea,  S.  lucida,  S.  7iigra,  S.  caprea,  S.  babylo7iica,  S.  alba,  and  S. 
aynygdaloides,  Pimpinella  magim,  P.  saxifraga,  Erysimum  vulgare, 
Archangelica  atropiirptirea,  Zizia  aurea,  Cicuta  virosa,  Heracleum 
sphondylmm,  JEgopodium  pod/igraria,  Chcerophyllum  temidum,  Ange- 
lica sylvestris. 

Natural  Enemies. — Especially  preyed  upon  by  the  larvae  of  syrphid 
flies. 

THE  MEALY  PLUM  LOUSE. 
Hyalopterus  arundinis  Fab. 

Grenerai  Appearance. — The  adult  lice  are  long  and  slender,  light 
green  with  three  darker  longitudinal  stripes  on  the  back  and  covered 
with  a  white  powder  from  whence  it  gets  its  name.  It  usually  occurs 
in  large  colonies  on  the  under  sides  of  plum  and  prune  leaves,  causing 
them  to  turn  yellow  and  drop  but  not  to  curl. 

Life  History. — The  first  broods  hatch  in  the  spring  from  the  black 
shining  eggs  deposited  upon  the  twigs  of  the  trees  the  previous  fall 
by  the  sexual  females.  These  lice  settle  upon  the  under  side  of  the 
first  leaves  and  bring  forth  young  which  soon  mature  and  produce 
others.  During  the  summer  in  July  and  August  the  lice,  most  of 
which  have  acquired  wings  by  this  time,  leave  the  trees  and  feed  upon 
grasses;  the  fall  migrants  returning  to  the  trees  to  give  birth  to  the 
true  sexual  winged  males  and  wingless  females,  which  mate — the 
females  laying  the  over-wintering  eggs. 

Distribution. — Especially  abundant  in  the  central  part  of  the  State 
in  the  Sacramento  and  San  Joaquin  valleys,  as  well  as  along  the  coast 
and  in  the  Sierra  foothills. 

Food  Plants. — The  only  fruit  trees  attacked  appear  to  be  the  prune, 
apricot  and  plum.  The  common  reed  grass  {Phragmites  vulgaris)  is 
also  infested. 

THE  BLACK  CITRUS  LOUSE. 

Toxoptcra  aurantiw  Koch. 
(Fig.  68.) 

General  Appearance. — A  small  dull  black  louse,  scarcely  over  1.5 
mm.  in  length.  The  apterous  forms  often  appear  brown,  while  the 
young  are  a  decided  reddish-brown  to  black.  Some  of  the  adults  are 
shiny  black  and  have  been  mistaken  for  the  black  peach  aphis  (Aphis 
persiccE-niger) .  It  is  easy  to  distinguish  the  winged  individuals  of 
this  species  by  the  very  dark  and  prominent  stigma  and  the  single 
branching  of  the  third  discoidal  vein. 
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Fig.  68. — The  black  citrus  louse  (Toxoptera  aurantiw  Koch).  A  and  B,  adult 
females ;  C,  cornicle  and  D,  antenna  of  winged  female ;  E  and  F,  same  for  apterous 
female:  G,  third,  and  H,  fourth  antennal  articles  of  winged  female.  (Essig,  P.  C. 
Jr.   Ent.) 

Life  History. — This  species  may  be  found  in  the  citrus  groves 
throughout  the  entire  year,  all  stages  being  present.  The  greatest 
numbers  occur  during  the  spring  months,  when  all  the  new  growth 
may  be  destroyed  on  the  young  trees  by  them.  Older  trees  are  also 
attacked.  The  presence  of  the  insects  on  the  larger  and  older  leaves 
is  earily  told  by  their  curled  appearance,  a  condition  produced  by 
the  hce. 

Distribution. — Throughout  the  entire  citrus  growing  section  of 
the  State.     Especially  abundant  in  the  southern  coast  counties. 
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Food  Plants. — All  species  of  citrus  trees,  camellia,  Olea  stranssia 
and  coffee. 

Natural  Enemies. — This  insect  would  be  a  far  greater  pest  were  it 
not  for  its  many  natural  enemies.  Two  internal  parasites,  Aphidius 
iestdccipes  Cress,  and  Charips  xanthopm,  have  been  bred  from  adult 
lice,  while  the  California  ladybird  beetle  (Coccinella  calif ornica)  and 
the  larvas  of  three  syrphid  flies  (Allograpta  ohliqua  Say,  Syrphiis 
americanus  Wied.  and  Lasiophthicus  pyrastri  Linn.)  were  observed  in 
large  numbers  feeding  upon  the  lice. 


COCCID^  (Family). 

SCALE  INSECTS. 

To  the  California  horticulturist,  and  especially  to  the  citrus 
grower,  the  scale  insects  are  by  far  the  most  destructive  and  persistent 
pests.  More  money  is  spent  in  combating  them  than  all  other  insects 
together. 

Many  members  of  the  family  have  the  ability  to  produce  a  scale-like 
covering,  from  whence  the  name  scale  insect  comes,  while  others, 
though  unable  to  form  a  scale,  secrete  a  hardened  chitinous  shell ;  while 
still  others  secrete  an  abundance  of  white,  cottony  wax  for  protective 
purposes. 

The  young  are  either  born  alive  or  from  eggs  previously  laid  by 
the  female.  They  always  have  legs,  enabling  them  to  move  about 
freely.  In  many  species  the  legs  are  retained  throughout  the  entire 
life  cycle,  enabling  the  adults  to  move  as  freely  as  the  young,  but  in 
the  scale-bearing  species  the  legs  disappear  in  the  females,  there  being 
but  a  small  body  under  the  shell,  while  in  the  case  of  the  males  the 
moults  are  undergone  under  the  scale,  the  adult  appearing  as  two- 
winged,  very  delicate  insects. 

Control. — The  control  of  scale  insects  has  long  been  one  of  great 
importance  throughout  the  entire  country.  Formerly  only  sprays 
were  used  in  combating  them,  but  during  the  past  few  years  fumiga- 
tion, especially  in  the  citrus  growing  sections  of  the  state,  has  become 
the  principal  control  method.  Scale  insects  occurring  on  deciduous 
fruit  trees  are  most  efficiently  and  cheaply  controlled  by  the  use  of 
sprays,  and  the  mealy  bugs  on  citrus  and  other  trees  are  also  subjected 
to  a  similar  treatment.  All  armored  scales  as  well  as  such  unarmored 
scales,  as  the  black  and  soft-brown,  on  citrus  trees  are  most  effectively 
controlled  by  fumigation. 

Natural  Enemies. — One  of  the  most  noted  examples  of  the  control 
of  a  serious  insect  pest  by  natural  enemies  is  that  of  the  cottony 
cushion  scale,  I  eery  a  purchasif  by  the  Vedalia,  Novixis  cardinalis. 
Other  ladybird  beetles  and  internal  parasites  also  form  an  important 
part  in  the  control  of  scale  insects,  being  responsible  for  the  complete 
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subjection  of  certain  non-economic  species.     Many  other  insects  also 
prey  upon  coceids,  as  will  be  noted  in  the  discussion  of  the  various 
species. 
In  this  work  five  subfamilies  will  be  considered  as  follows : 

ManophlehincE, 

OrtheziincB, 

Dactylopiince. 

Coccin<B, 

Diaspince. 


MONOPHLEBIN^E  (SubfamUy). 

The  females  belonging  to  this  subfamily  are  characterized  by  secret- 
ing, behind  the  soft  and  unprotected  bodies,  a  large  white  cottony  egg- 
sac.  The  bodies  of  the  young  scales  are  almost  entirely  without  pro- 
tective covering,  as  are  also  those  of  the  adult  females.  The  males 
are  delicate,  two-winged  insects.  In  California  we  have  but  one 
species,  Icerya  purchasi,  including  two  varieties  of  crawii  and  maskelli, 
of  economic  importance. 

THE  COTTONY  CUSHION  OR  FLUTED  SCALE. 

Icerya  purchasi  Mask. 

(Figs.  69,  70.) 

Greneral  Appearance. — The  adults  are  distinguished  by  large,  white 
fluted  cottony  masses  with  distinct  red  or  yellow  bodies,  varying  from 
one  fourth  to  one  half  inch  in  length  and  three  fourths  as  wide.  There 
are  two  varieties  as  follows:  Icerya  purchasi  var.  craivii  Ckll.,  of  which 
the  body  proper  is  yellow  or  light  brown,  and  Icerya  purchasi  var. 
maskeUi  Ckll.,  the  body  of  which  is  very  dark  brown  or  almost  black. 
The  eggs  and  young  are  bright  cardinal  red. 

Life  History. — The  large  cottony  masses  are  the  egg-sacs  of  the 
females,  and  may  contain  from  four  hundred  to  a  thousand  eggs. 
The  males  soon  after  hatching  secrete  themselves  in  a  white  cocoon  for 
transformation,  which  requires  nearly  one  month.  The  females  are 
matured  in  from  three  to  four  months.  There  are  several  broods 
during  the  summer,  when  the  scale  increases  enormously  and  may  do 
great  damage. 

Distribution. — Throughout  the  citrus  growing  section  of  the  entire 
State,  but  due  to  its  natural  enemies  is  seldom  seen  in  some  localities 
while  in  others  it  may  become  serious. 

Food  Plants. — All  citrus  trees,  Acacia  baUeyana,  Acacia  melanoxylon, 
pomegranate,  quince,  apple,  peach,  apricot,  fig,  walnut,  locust,  willow, 
pepper,  grape,  rose,  castor  bean,  spearmint,  rose  geranium,  purslane, 
ambrosia,  Polygonum,  nettle,  sweet-gum,  Verbeyta^  Veronica,  Magnolia, 
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Fig.    69. — Young   cottony    cushion    scale    on    lemon    leaf,    showing   honey 
threads  and  drops  secreted  by  them.      (Esslg,  P.  C.  Jr.  Ent. ) 
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white  oak.  flowering  almond,  pecan,  potato,  nightshade,  Amaranthus, 
Che  no  podium,  Bermuda  grass. 

Control. — Artificial  control  by 
sprays  and  fumigation  are  never 
practiced  because  of  the  efficiency 
of  natural  enemies.  This  is  the 
one  case  where  nature  controls  per- 
fectly a  serioiLs  pest. 

Predaceous  Enemies. — The  com- 
mon Vedalia  (Novius  cardinalis) 
and  the  Kcebele's  ladybird  {Novius 
kaehelei)  are  the  ladybird  beetles 
which  keep  the  cottony  cushion 
scale  in  complete  subjection.  In 
many  localities  the  former  is  the 
most  efficient,  but  in  some  places, 
and  especially  in  Ventura  County, 
the  writer  found  the  latter  doing 
most  of  the  control  work. 

While  these  ladybirds  are  usu- 
ally present  in  limited  numbers  in 
most  sections,  yet  at  times  they 
completely  disappear  and  the  cot- 
tony cushion  scale  increases  so  as 
to  cause  considerable  damage  be- 
fore the  beetles  can  again  be 
established.  It  is  always  well  to 
keep  a  close  watch  of  this  pest,  and 
if  it  appears  without  being  accom- 
panied by  the  larvae  of  the  Vedal- 
ias,  adults  of  the  latter  should  be 
obtained  and  liberated  as  soon  as 
possible. 

True   Parasites.— There  are  two 

true  parasites  which  also  prey  upon 

this    coccid:     the     hymenopterous 

enemy,    Ophelosia   crawfordi,   and 

the  dipterous  parasite,  Cryptochce- 

ium     (LeMophonus)    iccryce    Will. 

The  latter  is  often  responsible  for 

as  much  effective  work  as  are  the 

(.r'.a'^T^^rM'lsM  oTorri:         ^edalias,  though    this    fact  is  not 
twig.    (Cai.  Hort.  Com.)  generally  known. 
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ORTHEZIIN^  (Subfamily). 

The  members  of  this  subfamily  are  soft-bodied  insects  without 
special  protection.  The  females  are  characterized  by  their  long  white 
egg-sacs  at  the  posterior  end  of  the  body  as  shown  in  Fig.  71,  and  their 
long  legs.  The  bodies  are  also  slightly  covered  with  a  white  wax. 
Throughout  the  entire  life  cycle  the  females  are  very  active.  But  one 
species,  Orthezia  insigmSy  is  of  economic  importance  in  California. 

THE  GREENHOUSE  ORTHEZIA. 

Orthezia  insignis  Dougl. 
(Fig.  71.) 

Gteneral  Appearance. — Body  ochreous  to  dark  green,  covered  with 
plates  of  white  waxy  secretion,  which  are  extended  posteriorally  in  a 
large  rectangular  plate,  to  hold  and  protect  the  eggs  and  young. 
Length  1.5  mm.  Males  are  small  and  darker  in  color  with  two  long, 
white  w^ax  filaments  posteriorally. 


Fig.  71. — The  greenhouse  orthezia  {Orthezia  insignia 
Dougl.).  Immature  form.s  at  left  (after  Britton)  ;  adult 
females  at  right    (after  Craw.). 

Life  History. — There  are  several  generations  a  year.  The  eggs  of 
the  female  are  carried  in  the  white  egg-sac  fastened  to  the  posterior 
end  of  the  abdomen.  The  young  females  vary  from  yellow  to  green 
in  color.  As  they  grow  the  white  covering  forms  around  the  edges 
and  as  a  distinct  middle  longitudinal  ridge.  When  full  grown  the 
bodies  are  completely  hidden.     All  stages  are  active. 

Distribution. — In  greenhouses  throughout  the  entire  State  and 
country. 

Food  Plants. — Is  especially  destructive  to  Colcus  sps.  It  also  attacks 
AmaraJithus  sp..  Chrysanthemum,  Lantana,  Verbena,  Ipomma,  Thun- 
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hergia,  StrobUanthes,  Achillea,  Salvia,  Cuphea,  Capsicum,  Ageratum, 
Vernonia,  Gardenia,  Lonicera,  Citrus  sp.,  tea,  strawberry  and  tomato. 

DACTYLOPIIN^  (SubfamilyX 
The  members  of  this  subfamily  are  much  more  varied  than  those  of 
the  two  preceding.  In  some  species  the  power  of  locomotion  is  retained 
throughout  the  entire  life  cycle,  while  in  others  the  legs  disappear  early 
and  the  insect  soon  becomes  fixed  in  position.  The  bodies  are  entirely 
unprotected  except  by  the  secretion  of  a  white  cottony  powder  or  wax. 
The  eggs  may  be  enclosed  in  the  secretion  covering  the  females  or  they 
may  be  deposited  in  cottony  masses.  The  chief  members  of  this  sub- 
family are  the  mealy  bugs,  which  are  very  troublesome  in  this  State. 

THE  EUROPEAN  ELM  SCALE. 

GoaaypaHa  spuria    (Modeer). 
(Fig.  72.) 

Greneral  Appearance. — Adult  females  are  readily  distinguished  by 
the  white  cottony  borders  around  the  reddish-brown    bodies.      They 

are  from  one  fourth  to  nearly 
three  eighths  of  an  inch  long,  and 
are  usually  clustered  in  the  cracks 
and  crevices  in  great  numbers  and 
from  a  distance  appear  to  be  white 
rings.  The  male  cocoons  are  white 
and  less  than  one  twelfth  of  an 
inch  long.  The  young  scales  are 
very  minute  and  grayish. 

Life  History.  —  The  eggs  are 
oblong  in  shape,  pale  yellow  and 
hatch  very  quickly.  The  young 
appear  during  the  early  spring 
months  and  settle  upon  the  leaves 
until  August  or  September.  When 
nearly  grown,  they  move  to  the 
twigs  and  branches  for  hibernation. 
The  males  appear  in  the  spring  to 
mate  with  the  females  before  they 
bring  forth  the  summer  brood. 
There  is  but  one  brood  a  year. 

Distribution.  —  The  spread  of 
this  pest  is  at  present  limited  to  the 
following  localities:  San  Rafael, 
Ukiah,  Stockton,  Colusa,  Palo  Alto, 
Santa  Clara  and  San  Jose. 

Pood  Plants. — White  or  Ameri- 
can elm  (Ulmus  americana),  and  cork  elm  (Ulmus  racemosa). 

ControL — ^Washing  with  an  extension  nozzle  under  high  pressure 
during  the  period  of  hatching  wmU  control  the  pest,DJ^iz^proughly  done. 


Fig.  72. — The  European  elm  scale, 
Gossyparia  spuria  (Mod.)  on  cork 
elm.     (After  Doten.) 
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Distillate  caustic-soda  water  mechanical  mixture  or  lime-sulphur  (1-9) 
when  the  trees  are  dormant  are  efficient. 

Natural  Enemies. — Dr.  A.  J.  Cook  found  that  the  two-stabbed  lady- 
bird beetle  {Chilocorus  iivulnerus)  was  preying  upon  the  elm  scale  at 
San  Rafael. 

THE  MARLATT  SCALE. 

Phfrnicococcus  marlatti  Ckll. 
(Fig.  73.) 

Gteneral  Appearance. — The  young  scales  only  have  power  of  locomo- 
tion, which  they  lose  as  they  grow  older.  The  adult  females  are  not 
protected  by  a  shell  or  scale,  but  secrete  around  and  partially  over 
themselves  a  white  wax.  They  are  about  1  mm.  long,  oval,  wine  red 
in  color,  and  assembled  in  great  colonies  at  the  base  of  the  leaves. 

Life  History.  —  Very  lit- 
tle of  the  true  life  history 
of  this  coccid  is  known, 
except  that  it  is  a '  very 
troublesome  pest  to  the 
date  palm.  The  females 
give  birth  to  living  young, 
which  appear  in  great  num- 
bers in  the  early  spring. 
These  seek  the  base  of  the 
palm  leaves,  where  they  are 
thoroughly  protected  be- 
fore they  settle  to  feed. 
Gradually  the  legs  disap- 
pear and  white  wax  is 
secreted  to  cover  and  pro- 
tect the  naked  body.  The 
male  is  unknown.  The  pro- 
lificacy of  this  species  is  a 
pronounced  characteristic. 

Distribution.  —  Limited 
to  the  southern  part  of  the 
State,  in  Riverside  and 
Imperial  counties,  where 
dates  are  commercially 
grown. 
Food  Plants. — Feeds  at  the  base  of  the  leaves  of  the  commercial 
dates. 

Control.— Carbolic  acid  emulsion  poured  in  large  quantities  at  the 
bases  of  the  leaves  until  the  trunk  is  thoroughly  saturated  has  afforded 
best  results,  according  to  County  Horticultural  Commissioner  W.  H. 
Wilsie. 

Natural  Enemies. — No  natural  enemies  have  been  fomid  working 
upon  this  scale.  Digitized  by  GoOglc 


Fig.     73. — The     Marlatt     scale,     Phornicococciis 
marlatti  Ckll.      (After  Cockerell.) 
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THE  DIPLACUS  CEROPUTO. 

Ceroputo   yuccw  Coq. 
(Fig.  74.) 

Qeneral  Appearance. — This  insect  is  continually  mistaken  for  the 
regular  mealy  bugs  belonging  to  the  genus  Pseudococcus.  It  differs 
in  having  a  tooth  on  the  inner  surface  of  the  claw,  and  a  row  of  spine-* 
groups  on  each  side.  The  cottony  covering  is  very  dense  and  arranged 
in  broad  segmental  plates.  The  males  are  nearly  half  an  inch  long, 
with  dark  and  orange  colored  bodies,  and  long  anal  filaments.  The 
cocoons  are  elliptical  in  shape,  white  in  color  and  scattered  among  the 
females. 

Life    History. — ^^The   young  are   born   alive   and  soon  secrete  wax 
enough    to    completely    cover    them.     The  broods  appear  in  the  late 


Fia.  74.- 


-  Adult  females  of  the  diplacus  ceroputo,  Ceroputo  yuccw  Coq.      (Esslg,  P.  C. 

Jr.  Ent.) 


spring  and  early  summer,  and  are  especially  abundant  during  the 
months  of  April,  May,  June  and  July.  The  males  mature  when  the 
fenaales  are  about  two  thirds  grown;  the  life  period  of  the  females 
being  from  three  to  five  months.  This  species  lives  under  the  ground 
on  roots  of  black  sage  (Ramona  stack yoidcs)  and  above  ground  on 
other  plants.  As  an  aerial  form  it  does  not  appear  until  late  in  the 
season.  The  adults  in  all  probability  hibernate  under  ground  in 
winter. 

Distribution. — From  Santa  Cruz  County  south  along  4;MQQ§^§nd 
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in  the  interior.     So  far  it  has  been  taken  in  the  following  counties: 
San  Mateo,  Ventura,  Los  Angeles,  San  Bernardino  and  Orange. 

Food  Plants. — Black  sage  {Bamona  stachyoides) ,  the  mountain 
monkey  flower  {Diplacus  glutinosus),  Mesembryanthemum  sps.  The 
species  was  taken  on  the  first  two  hosts  by  the  writer,  and  on  the  last 
by  B.  B.  Whitney,  who  found  it  in  great  quantities  along  the  foothills 
of  San  ]\rateo  County.  First  taken  by  Coquillett  on  Yucca  Whipple  i. 
Also  on  Y.  fliferay  Y.  australis,  Lantana,  Ccanothus  hirsutus,  banana, 
orange,  lime. 

Natural  Enemies. — Coquillett  bred  an  internal  parasite  from  speci- 
mens taken  in  Los  Angeles  County.  This  he  named  Blast othrix 
yuccce  Coq. 

THE  ARTEMISIA  MEALY  BUG. 

I'seudococrus  artcmitiiw  Essig. 

(Fig.  75.) 

Oeneral  Appearance. — Much  narrower  than  the  usual  forms,  though 


Fig.     75.  —  The     artemlsia     mealy     burg 
( Pseudococcua  artcmisia'  Essig)  on  branch. 


zed  by  Google 
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rather  small,  being  from  one  eighth  to  three  eighths  of  an  inch  long. 
The  color  is  slate  but  the  fine  powdery  covering  makes  it  appear  gray. 
The  segmentation  is  clearly  seen  through  the  white  coat. 

Life  History. — The  female  deposits  her  eggs  in  a  small  sac  in  which 
she  encloses  herself.  The  species  appears  in  the  spring  and  summer 
months,  but  is  very  limited  in  numbers. 

Distribution. — In  the  vicinity  of  Claremont,  Los  Angeles  County. 

Food  Plant. — The  California  sage  (Artemisia  calif ornica)  is  the 
only  known  food  plant.  The  mealy  bugs  hide  and  feed  under  the  bark 
and  in  wounds. 


THE  GOLDEN  OR  ARAUCARIA  MEALY  BUG. 

Pseudococcus  aurilanatus   (Mask.). 
(Fig.  76.) 

General  Appearance. — The  body  is  deep  red  and  covered  with 
bright  yellow  or  golden  flocculence  or  waxy  secretion.  This  species 
has  no  prominent  anal  appendages.  The  males  are  very  minute  and 
deep  purple  in  color. 

Life  History. — The  deep  red  or  wine-colored  eggs  are  deposited  in 
loose  masses  of  yellowish  cottony  wax.     The  young  and  adults  move 


Fig.  76. — The  golden  or  araucaria  mealy  bug,  Paeudococcua  auri- 
lanatits  (Mask.)  on  twigs  of  Norfolk  Island  pine.      (Original.) 

slowly  and  feed  on  the  branches,  crowding  down  between  the  needles 
or  leaflets,  often  in  great  numbers.  In  such  cases  considerable  smut- 
ting of  the  foliage  results.  ^  I 
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Distribution. — Throughout  the  State  in  greenhouses  and  in  the  open 
in  the  southern  part. 

Food  Plants. — Norfolk  Island  pine  (Araucaria  excelsa),  the  Mon- 
key Puzzler  {Araucaria  bidwillii)^  Dammara  ovata  and  D.  vitiensis 
are  attacked. 

Control. — Same  as  for  the  citrus  mealy  bug. 

THE  WALNUT  MEALY  BUG. 

Pseudococcua  bakcri  Essig. 
(Fig.  77.) 

Oeneral  Appearance. — Slightly  larger  than  the  citrus  and  long- 
tailed  species.  Does  not  secrete  as  much  cottony  covering  and  has 
tails  half  as  long  as  the  body. 

Life  History. — Eggs  are  deposited  in  loose  masses  similar  to  those 
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Fio.  77. — Walnut  mealy  bug  (Pseudococcus 
hakeri  Essig)  under  bark  of  the  English  walnut. 
(Esslg.   P.   C.   Jr.   Ent.) 

of  the  citrus  mealy  bug.     Does  not  multiply  nearly  as  rapidly  as 
the  other  species. 

Distribution. — So  far  it  has  been  found  only  in  Ventura  County  at 
Santa  Paula  and  Oxnard.  Digitized  by  GoOglc 
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Food  Plants. — Walnut,  apple,  pear  and  lemon.     Works  under  the 
bark  and  in  crevices  upon  the  tender  cambium  layer. 
Control. — Same  as  for  the  citrus  mealy  bug. 

CITRUS  OR  GREENHOUSE  MEALY  BUG. 

Paeudococcus  citri   (Risso). 
(Figs.  78-84.) 


<£  ^-  C. 

Fig.  78. — Immature  stages  of  the  male  citrus  mealy  bug.  a,  young  just  hatched 
from  egg ;  b,  young  after  cocoon  Is  finished ;  c,  nearly  matured.  ( Essig,  P.  C. 
Jr.  Ent) 


Fig.   79. — Adult  nnales  of  citrus  mealy  bug.     A,  with  wings  folded  in  normal  attitude; 
B,  wings  spread.      (Essig,  P.  C.  Jr.  Ent.) 

(General  Appearance. — Small  mealy-coated  soft-bodied  insects,  from 
one  fourth  to  three  eighths  inches  long  and  two  thirds  as  wide.     They 
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are  specially  characterized  by  a  large  amount  of  white  waxy  secretion 
covering  the  bodies.  There  are  no  perceptible  wax  tails  or  appendages. 
Life  History. — The  eggs  are  deposited  in  loose  cottony  masses  by 
the  females  upon  the  food  plants,  mostly  during  the  late  fall  and  winter 
months,  though  some  may  be  laid  in  summer.  The  young  upon  hatch- 
ing move  about  very  freely  seeking  suitable  feeding  places  upon  the 
tender  foliage  or  young  fruit.  The  females  continue  to  move  at  will 
throughout  their  existence,  but  the  young  males  soon  spin  a  small 
white  cocoon  (Fig.  81)  in  which  to  pupate.  Transformation  requires 
but  a  short  time,  the  two-winged  males  (Fig.  79)  emerging  when  the 


Fig.  80. — Drawings  showing  development  of  the  female  citrus  mealy  bug.  A, 
«gg;  B,  young  before  first  moult;  C,  adult  with  cottony  covering  removed  to  show 
body.      (Essig,  P.  C.  Jr.  Ent.) 

females  are  about  half  grown.  After  copulation  the  males  die  and 
the  females  continue  to  develop  for  some  weeks  or  months  before  egg- 
laying  begins. 

During  the  spring  months  the  young  are  to  be  found  in  great  num- 
bers, but  by  summer  they  have  so  hidden  themselves  as  to  give  the 
general  impression  that  the  pest  leaves  the  trees  during  that  period. 
In  the  fall  the  adults  begin  to  deposit  the  large  masses  of  eggs  which 
make  them  more  conspicuous.     The  entire  strength)i^ledtJ^O©0iteIds 
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converted  into  eggs,  only  the  shriveled  and  dry  skin  remaining  after 
all  have  been  deposited. 

The  insect  naturally  hibernates  during  the  winter  in  the  egg  state, 
but  due  to  the  uneven  hatching  caused  by  the  warm  weather  in  the 
southern  part  of  the  State,  practically  all  stages  of  the  young  and 
the  adult  males  and  females  may  be  also  abundant  during  the  winter 
months. 


Fig.  81. — Cocoons  of  the  male  mealy  bugs.     Immature  females 
also  visible.      (Essig,   P.   C.  Jr.  Ent.) 


Distribution. — Throughout  the  entire  State.  Present  in  nearly  all 
the  citrus  sections,  excepting  in  the  counties  of  the  warmer  interior 
regions. 

Food    Plants. — Works  on   a   great   variety   of  plants,    including 
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begonia,  Bignonia  sp.,  Bouvardia  sp.,  CalUstemon  lanceolatus,  Ceano- 
thus  integerrimus,  Citrus  aurantium,  Citrus  limonum,  Citrus  decu- 
mana,  Citrus  medica,  Coleus  sp.,  Cucurbita  pepo,  Cyperus  alternifo- 
lius,  Erythea  edulis,  Euphorbia  pulcherrima,  Filicales,  Fuchsia  sp., 
Nerium,  Pmonia  sp.,  Passiflora  violacea,  Strelitziu  regina,  S.  giga7itea, 
Solanum  douglasii,  Tradescaniia  multicolor,  Nicotiana  tabacunif  Coffea 
arabica,  Gossypium  sp.,  Ilcdera  helix,  Ipomo^a  sp.,  Solanum  jasmin- 
oides  and  Habrothamnus  sp.  The  fruit  as  well  as  all  tender  grow- 
ing parts  of  the  plant  are  attacked. 

Control. — The  control  of  this  pest  has  been  somewhat  complicated 
and  unsatisfactory,  although  at  the  present  time  considerable  or  com- 
plete success  attends  the  efforts  of  careful  work.  Without  doubt  the 
best  control  measure  is  the  application  of  a  carbolic  acid  emulsion 
spray,  which  should  be  applied  plentifully,  from  ten  to  fifteen  gallons 
to  an  average  size  tree,  and  under  a  pressure  of  two  hundred  pounds. 


Fig.  82. — Egg  masses  of  the  citrus  mealy  bug  on  lemon.      (Essig,  P.  C.  Jr.  Ent.) 


We  have  found  that  two  angle  *'Bean  Jumbo''  nozzles  on  a  **Y''  to 
each  rod  give  best  results.  Large-holded  discs  should  be  used  in  the 
nozzles  to  insure  a  coarse  driving  spray. 

If  the  mealy  bug  is  present  in  great  numbers  it  may  be  necessary 
to  make  two,  three  or  even  four  applications  a  week  or  so  apart. 

During  the  winter,  when  there  are  large  numbers  of  egg-masses,  or 
in  the  spring  when  the  young  are  hatching,  is  the  best  time  for  apply- 
ing the  sprays.  ^  ^ 
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Fumigation  has  often  given  excellent  killing  results,  but  is  not  at 
all  recommended  for  this  pest,  unless  some  other  destructive  scale 
insect,  such  as  red,  yellow,  black  or  purple  scale,  is  present  and  needs 
that  treatment.  Experience  has  shown  that  an  excessive  dose  gives 
little  better  result  than  the  ordinary  black-scale  dosage  (one  half  to 
three  fourths  of  Schedule  No.  1). 


Fig.  83.- 


-Adult  females  of  the  citrus  mealy  bug  on  a  lemon  leaf. 
(Esslg,  P.  C.  Jr.  Ent.) 


Natural  Enemies. — The  ladybird  beetle,  Cryptolcetnus  montrouzicri. 
is  the  most  important  natural  check,  though  the  following  insects  prey 
upon  this  pest:  the  ladybird  beetles,  Rhizohius  ventralis,  Lindorus 
lopanthcp,  Scymnus  guttulatiis,  S.  sordidxis,  S.  marginicollisy  Crypto- 
gonus  orbiculus,  Hyperaspis  lateralis-,  the  green  lacewing,. C7ir?/so/>a  cali- 
fomica  Coq. ;  the  brown  lacewing,  Sympherohius  avgustus  Bks. ;  the 
hymenopterous  parasites,  Chrysoplatycerua  splcndcns  How.,  Chcilo- 
neurus  dactylopii  How.  and  the  dipterous  p«rasito.  Lcucopis  hclla  Loew. 
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Fig.   84. — Adult  females  and  egg  masses  of  the  citrus  mealy  bug 
(Pseudococcus  citri)    on  orange.      (Essig,  P.  C.  Jr.  Ent) 
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THE  WHITE  SAGE  MEALY  BUG. 

Pseudococcus  crawii  (Coq.). 
(Fig.  85.) 

General  Appearance. — The  same  as  P.  citri,  but  with  anal  appen- 
dages conspicuous,  being  less 
than  half  as  long  as  the  body. 
The  male  is  blackish-bro\\Ti. 

Life  History The  young 

are  brought  forth  alive  in 
great  numbers.  The  females 
usually  settle  on  the  leaves, 
which  are  slightly  curled  to 
afford  protection.  This  spe- 
cies is  most  abundant  during 
the  months  of  May,  June  and 
July,  and  is  rarely  found  at 
other  times. 

Distribution Throughout 

the  white  sage  belt  of  South- 
ern California. 

Food  Plant.— White  sage 
{Ramona  poly  st  achy  a) .  The 
foliage  is  attacked,  causing 
the  leaves  to  curl. 

Natural  Enemy.  —  This 
insect  is  usually  held  in 
check  by  a  native  ladybird 
beetle    {Scymnus  moBrens). 

Fio.   85. — ^The  whJte  sage  mealy  bug,  Pseu- 
dococcu9  crawH    (Coq.).      (Original.) 


THE  LONG-TAILED  MEALY  BUG. 

Paeudococcus  longispinus    (Targ.). 

{Paeudococcus  adonidum  Linn.) 

(Fig.  86.) 

Oenersd  Appearance. — The  same  as  the  citrus  mealy  bug  in  size, 
shape  and  color,  but  is  readily  distinguished  from  it  by  the  long  white 
anal  appendages  as  long,  or  longer,  than  the  body,  from  which  it  gets 
its  name. 

Life  History. — ^No  eggs  are  laid  by  this  species,  the  young  being 
bom    alive.      Several    generations  appear  each  year,  in  fact  in  the 
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southern  part  of  the  State  the  breeding  extends  throughout  practically 
the   entire   year.     The   life   cycle 
occupies  about  two  months. 

Distribution. — Occurs  generally 
throughout  the  State,  but  is  par- 
ticularly bad  in  greenhouses  and 
ornamental  gardens. 

Food  Plants. — Is  especially  des- 
tructive to  Dracaena  sps.,  but  also 
occurs  on  moonvine,  citrus,  coleus, 
sago  palm  {Cycas  rcvolnta),  ferns, 
oleander,  plum,  staghorn  fern 
(Platycerium) ,  Cyperus  alerni- 
folius,  mango,  guava,  fig,  croton, 
Flacourtia  scpiaria,  Nephrodium, 
Stangeria  schizodon^  Zamia  sp. 

Control. — The  same  as  for  the 
citrus  mealy  bug. 

Fio.  86. — The  long- tailed  mealy  bug 
(  Faeudococcus  longiapimis  Targ. ) . 
(Esslg.  Bull.  1,  C.  Pom.  CI.) 


THE  GUAVA  ME/iLY  BUG. 

Ps€udococcu8  nipw   (Mask.). 
(Fig.  87.) 

Oeneral  Appearance. — Greatly  resembles 
the  diplacus  ceroputo  (Ceroputo  yucccp),  but 
somewhat  smaller  and  the  covering  is  slightly 
cream-colored. 

Life  History. — Same  as  other  members  of 
this  family.  The  male  cocoons  are  stiff- 
walled  and  very  numerous,  being  cylindrical 
in  shape. 

Distribution. — Taken  in  quarantine.  It 
is  especially  abundant  in  Mexico  and  Ha- 
waii Territory,  and  is  included  here  because 
of  the  probability  of  its  being  located  within 
the  State  at  any  time. 

Food  Plants. — Destructive  to  guavas,  in- 
festing all  parts  of  the  plants.  Also  works 
on  palms,  Xipa  fruticans. 

Control. — Same  as  for  the  citrus  mealy 
bug   {Pseudococct(»  citri).  ^  j 

Digitized  by  VjOOQ IC 


Fig.  87.  —  The  guava 
mealy  bug  ( Paeudococcua 
nipw  Mask.)  on  guava 
leaf.  (Esslg,  P.  C.  Jr. 
Ent.) 
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THE  KENTIA  MEALY  BUG. 

Pseudococcus  pseudonipw  (Ckl!.). 
(Fig.  88.) 

General  Appearance. — This  species  is  readily  distinguished  from 
the  other  mealy  bugs  by  the  cream  colored  flocculence  or  wax  which 
is  not  smoothed  over  the  body  but  arranged  on  the  segments  in  rows 
of  small  columns  or  patches  and  by  the  seven-jointed  antennae.  The 
bodies  are  rich  amber  which  lends  the  creamy  color  to  the  flocculence. 
The  males  are  pale  yellow. 


F^G.   88. — ^The  Kentia  mealy  bug,  Paeudovoccua  paeudoniptr    (Ckll.)    on   the 
under  side  of  palm  leaf.     Natural  size.      (Original.) 

Distribution. — Occurs  in  greenhouses  in  many  parts  of  the  State 
and  sometimes  in  the  open  in  the  southern  sections. 

Food  Plants. — This  insect  is  often  quite  a  pest,  doing  much  damage 
to  tender  palms  of  the  species  Kentia  and  Cocos.  It  collects  in  great 
colonies  upon  the  under  sides  of  the  leaves,  as  shown  in  Figure  88, 
and  produces  smutting  and  so  weakens  the  plants  as  to  make  them 
unfit  for  sale  or  use. 

THE  WILD  RYE  RIPERSIA. 

Riperaia  amithii  Essig. 
(Fig.  89.) 

General  Appearance. — This  insect  resembles  the  common  mealy  bug, 
but   is  much  more  slender  and  has  a  very  fine  cottony  covering.     It 
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differs  from  most  of  the  true  mealy  bugs  by  having  but  seven  articled 
antennae. 

Life  History. — The  eggs  are  deposited  in  loose  cottony  masses 
beneath  the  female  or  behind  her  within  the  culm  of  the  infested 
grass.  They  are  small,  elliptical  in  form  and  yellow  in  color.  The 
young    greatly    resemble  the  females,  being  light  or  pink  in  color. 

Lenth  4  to  6  mm.     Males  have  not 
been   taken.     The  females  enter  the 
^  I  grass  stems  through  holes  bored  by 

,;!  other  insects. 

Distribution. — Taken  only  in  Ven- 
tura County. 

Food  Plant. — This  insect  works  on 
the  tender  shoots  and  between  the 
blades  and  culms  of  the  common  wild 
rye   (Elymus  condensatus) . 

Natural  Enemy.— Held  in  check  by 
*    ;      the  larvae  of  a  small  native  ladybird 
beetle      belonging      to      the      genus 
Scymnus, 
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THE  COTTONY  BAMBOO  SCALE. 

Antonina  craici  Ckll. 
(Fig.  90.) 

Oeneral  Appearance. — The  full- 
grown  female  scales  are  completely 
covered  with  a  thick,  compact  white, 
cottony  coat,  which  makes  them  very 
conspicuous.  The  body  proper  varies 
from  one  eighth  to  nearly  one  fourth 
of  an  inch  long;  broadly  oval  or 
rounded  and  deep  purplish-red  in 
color.  The  white  coating  may  be 
nearly  one  half  inch  in  diameter. 
The  females  collect  in  colonies  form- 
ing large  cottony  masses  in  the  leaf- 
axils  of  the  canes. 

Distribution. — This  insect  has  often  been  taken  in  quarantine.  It 
now  occurs  in  many  greenhouses  and  gardens,  where  bamboo  is  grown 
and  is  confined  to  the  central  and  southern  parts  of  the  State.  The 
writer  collected  large  quantities  of  it  in  a  private  garden  in  Ventura. 

Food  Plant. — It  works  upon  the  bamboo  where  it  collects  in  large 
colonies  in  the  crotches  and  leaf -axils  of  the  canes  and  is  especially 
damaging  to  young  growths.  Digitized  by  GoOglc 
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( Ripersia    smithii 
Dlant  stems. 
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FiQ.     90. — The     cottony     bamboo     scale,     Antonina 
crawi   Ckll.      (Original.) 

Control. — Due  to  the  thick  cottony  covering  it  is  exceedingly  diffi- 
cult to  kill  the  adults,  but  frequent  spraying  with  emulsions  or  soap 
solutions  will  eliminate  the  young  as  fast  as  they  appear. 


COCCIN^  (Subfamily). 

The  members  of  this  subfamily  may  be  grouped  as  follows;  Those 
having  soft,  naked  bodies  and  retaining  power  of  locomotion,  such  as 
the  soft  brown  scale;  those  having  naked  oval  bodies  with  hard 
chitinous  coat,  with  power  of  locomotion  only  in  the  young  stages, 
such  as  black  and  hemispherical  scales;  and  those  being  naked  with 
waxy  secretions  behind  or  around  them,  with  oval  or  flat  bodies  and 
having  power  of  locomotion  only  in  the  young  stages,  such  as  wax  and 
cottony  maple  scales. 

THE  FRUIT-TREE  PULVINARIA. 

Pulvinaria  amygdali  Ckll. 
(Fig.  91.) 

Oeneral  Appearance. — The  general  appearance  of  this  insect  is  well 
shown  in  Figure  91.     The  body  proper  is  yellowish  to  brownish  and 
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the  large  egg-sac  white.    The  entire  length,  including  egg-sac,  is  nearly 
one  half  inch. 

Distribution. — The  distribution  of  this  scale  is  exceedingly  limited, 
being  so  far  reported  only  from  Los  Angeles  and  Tehama  counties.  It 
was  collected  in  Los  Angeles  County  by  C.  H.  Vary  and  in  Tehama 
County  by  Chas.  B.  Weeks.  However,  it  may  be  met  with  in  any  part 
of  the  State,  especially  in  the  central  and  southern  sections. 


Fig.    91. — The   fruit-tree  pulvinaria    ( Pulvianaria  amyg- 
dali  Ckll.).     Natural  size.      (Original.) 

Food  Plants. — The  specimens  taken  by  Mr.  Vary  and  Mr.  Weeks 
were  feeding  upon  the  foliage  of  the  prune.  The  scale  also  attacks 
peach  trees. 


COTTONY  MAPLE  SCALE. 

Pulvinaria  vitis  (Linn.). 

(Pulvinaria  innumerahilis  Rathv.) 
(Fig.  92.) 

Oeneral  Appearance. — This  species  can  be  easily 
recognized  in  early  summer  by  the  large  white 
cottony  egg-sacs  which  are  posterior  to  the  brown 
female  bodies. 

Life  History. — The  eggs  are  very  small,  oval, 
and  white  to  yellow  in  color.  They  are  deposited 
in  the  large,  loose,  cottony  sacs,  which  are  secreted 
by  the  females.  The  young  first  settle  on  the  leaves 
and  later  move  to  the  limbs.  The  males  appear 
late  in  the  fall  to  mate  and  die.  In  the  spring  the 
females  increase  very  rapidly  and  after  egg-laying 
shrivel  and  die.  There  is  but  one  generation  a 
year. 

Distribution. — Not  at  all  extensive  and  of  no 
economic  importance  in  this  State. 


Fig.  92. — The  cot- 
tony maple  scale, 
Pulvinaria  vitia 
(Linn.)  (After 
Comstock. ) 
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Food  Plants. — Maple,  pear,  apple,  plum,  peach,  grape,  sumach,  lin- 
den, sycamore,  locust,  beech,  elm,  oak,  orange,  box-elder,  spindle-tree, 
mulberry,  alder,  hawthorn,  lilac,  blackberry,  willow,  Msculus  flava, 
Aralia  japonica,  Viburnum  dentatum. 

Control. — ^Kerosene  and  carbolic  acid  emulsions,  or  resin  wash,  ap- 
plied when  the  young  are  hatching  will  aid  in  reducing  the  coming 
broods. 

Natural  Enemies. — There  are  many  natural  enemies,  including 
Rhizobius  ventralis,  Coccophagus  lecanii  and  Encyrtus  ftavus,  which 
prey  upon  this  coccid. 

THE  JAPANESE  OR  MEXICAN  WAX  SCALE. 

Ceroplaates  ceriferus  (Anderson). 
(Fig.  93.) 

General  Appearance. — The  adults  look  like  lumps  of  dough  stuck  to 
the  branches.  The  body  proper  is  black  and  about  the  size  of  a  garden 
pea,  with  a  prominent  posterior  tubercle  or  pygidium.  The  waxy  cov- 
ering is  very  thick,  making  the  diameter  of  the  scale  from  one  fourth 
to  three  fourths  of  an  inch.  The  color  of  the  protecting  coat  varies 
from  white  to  cream.     Fig.  93. 

Life  History. — Practically  the  same  as  Ceroplastes  floridensis. 


Pig.   93. — ^xhe  Japanese  or  Mexican   wax   scale,    Ceroplastes  ceriferus 
(Anderson).      (Esslg.  P.  C.  Jr.  Ent.) 

Distribution. — In  greenhouses,  and  taken  in  quarantine  from  Japan, 
Mexico,  India,  Australia,  Ceylon,  Hawaiian  Islands  and  South 
America. 

Food  Plants. — Hibiscus,  Camellia,  Garde nia,  Myrica  cerifera,  tea, 
mango  and  orange. 

Control. — The  same  as  given  under  Ceroplastes  floridensis. 
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THE  BARNACLE  SCALE. 

Geroplastes  oirripediformia  Comst. 
(Fig.  94.) 

General  Appearance. — This  wax  scale  greatly  resembles  the  Florida 

wax  scale  in  shape.  The  body  is  dark  red 
or  brown,  and  the  white  waxy  covering  is 
mottled  with  shades  of  gray.  There  is  a 
spine-like  projection  at  the  posterior  end  of 
the  body,  which  is  hid  by  the  wax.  The 
length  is  one  fifth  of  an  inch;  width  one 
sixth  of  an  inch;  height  the  same  as  the 
width.  This  species  is  larger  and  particu- 
larly higher  than  the  .Florida  wax  scale. 

Life  History.  —  Eggs  reddish  brown, 
darker  than  those  of  the  Ceroplastes  flori- 
dcnsis.  Young  are  dark  brown  in  color. 
The  development  and  work  are  practically 
the  same  as  that  of  Ceroplastes  floridensis. 

DiBtribution. — Principally  in  greenhouses 
in  the  central  and  southern  part  of  the 
State. 

Food  Plants. — Citrus  trees,  quince,  Eupa- 
torium,  myrtle,  persimmon,  Solanum,  Lig- 
num  vitce. 

Control. — The  same  as  for  C  florid^yisis. 


Fio.  94. — The  barnacle 
Bcale,  Ceroplaatea  cirripedi- 
formia  Comst.  (After  Corn- 
stock.  ) 

THE  FLORIDA  WAX  Oli  WHITE  SCALE. 

Ceroplastes  floridensis  Comst. 
(Fig.  95.) 

(General  Appearance. — White  or  pinkish  waxy  scales,  oval  in  form,, 
convex  above  and  concave  beneath,  from  one  twelfth  to  one  eighth  of 
an  inch  in  diameter.  The  upper  surface  is  evenly  and  beautifully 
lobed,  as  shown  in  Fig.  95.  The  body  is  red  and  seen  through  the 
white  wax  gives  the  pinkish  color. 

Life  History. — The  eggs,  one  hundredth  of  an  inch  long,  are  dark 
red  and  vary  from  seventy-five  to  one  hundred  to  each  female.  The 
young  hatch  beneath  the  scale  and  soon  after  leaving  settle  to  feed,^ 
first  upon  the  leaves,  and  then  upon  the  stems  and  smaller  branches. 
The  wax  shell  forms  with  the  growth  of  the  females.  There  are  from 
three  to  four  broods  a  year,  covering  a  period  from  April  to  November. 

Distribution. — Very  limited  in  hothouses. 
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Food  Plants. — Citrus  trees,  quince,  apple,  pear,  fig,  guava,  Japan 
plum   {Biotrites  japonica),  myrtle,  ferns,  oleander,  mango,  red  bay, 

Ligmim  vitce,  pomegranate,  tea. 
Hex  glabra,  Anona  reticulata, 
Andromeda,  Anthurium. 

Control. — It  is  seldom  that  this 
insect  becomes  so  numerous  as  to 
be  destructive,  but  this  has 
occurred.  Spraying  should  be 
done  before  the  waxy  covering 
is  formed.  Resin  wash  or  kero- 
sene emulsion  is  recommended. 


THE  PALM  SCALE. 

Eucalymnatus  perforatus  (Newst.). 
(Fig.  96.) 


General  Appearance. — A  large 
flat,  soft  scale  resembling  the  soft 
brown  scale  {Coccus  hesperi- 
dum),    but    much     darker    and 


Fig.  95. — The  Florida  wax  or  white 
scale.  Ceroplastea  floridenaia  Comst. 
(After   Comstock.) 

more  irregular  in  outline.  The  surface  is  cov- 
ered with  yellowish  or  greenish  mosaic  markings. 
Life  History. — Resembles  much  that  of  Coccus 
hesperidum,  but  is  usually  confined  to  green- 
and  lath-houses;  however,  not  a  serious  pest. 

Distribution. — Throughout  the  central  and 
southern  part  of  the  State. 

Food  Plants. — Kentia  and  other  palms, 
Caryota  cumingii,  Eugenia  jambos,  Howea 
belmoreana,  Tra^hycarpus  excelsus. 

Control. — Spraying  with  carbolic  acid,  kero- 
sene or  distillate  emulsions.  In  treating  tender 
greenhouse  plants  these  sprays  should  be  diluted 
considerably  to  prevent  injury. 


Fia.  96. — T  he  palm 
scale,  Eucalymnatus  per- 
foratua  (Newst).  (After 
Craw. ) 
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THE  SOFT  BROWN  SCALE. 

Coccus  hcsperidum   (Linn.). 
(Fig.  a?.) 

(General  Appearance. — Oval,  flat,  soft  scale,  varying  from  straw  to 
dark  brown  color;  often  with  distinct  darker  markings.  The  largest 
attain  one  fourth  of  an  inch  or  over  in  length  and  three  fourths  as 
much  in  width. 

Life  History. — The  young  are  born  alive  in  great  numbers.     The 

male  scales  are  many  times  smaller 
than  the  females  and  much  lighter 
in  color.  All  stages  are  bark  and 
leaf  feeders.  On  citrus  trees  they 
crowd  in  such  numbers  as  to  overlap 
on  the  younger  limbs  and  the  mid- 
ribs of  the  leaves.  The  life  cycle 
covers  from  three  to  five  months. 

Distribution. — Throughout  the  en- 
tire State.  A  serious  pest  to  many 
plants  and  very  troublesome  in  green- 
houses. 

Food  Plants.  —  Citrus,  oleander, 
camellia,  clematis,  morning-glory, 
holly,  ivy,  laurel,  box  elder,  myrtle, 
jasmine,  mulberry,  Cycas  revoluta, 
india  rubber,  Phlox,  California  laurel 
{Umhellularm  calif orniaca) .  It  does 
much  damage  to  young  citrus  trees 
and  at  Pomona  is  seriously  attacking 
the  old  trees.  The  work  is  "confined 
to  the  stems  and  foliage. 

Control. — Same  as  for  black  scale. 

Natural  Enemies. — The  internal 
parasites,  Aphycus  flavus,  Encyrtus 
flavuSy  Coccophagus  lecanii,  Cocco- 
phagus  lunulatus,  contribute  to  hold 
this  pest  in  check  but  remedial 
measures  are  nearly  always  necessary 
wherever  it  appears. 

Fio.  97. — Soft  brown  scale  (Coc- 
cus hespcriiium  Linn.)  on  orange 
twig.      (Esslg,    P.    C.    Jr.    Ent.) 
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THE  CHERRY  SCALE. 

Eulecanium  cerasorum  (Ckll.)- 
(Fig.  98.) 

General  Appearance. — The  full-grown  scales  are  exceedingly  large, 
often  obtaining  a  height  of  three  eighths  of  an  inch,  though  the  average 


Pio.  98. — The  cherry  scale, 
Eulecanium  ceraaorum 
(Ckll.),  on  pear.  Slightly  re- 
duced.     (Original.) 

is  slightly  over  a  quarter  of  an  inch.  The  general  shape  is  hemispher- 
ical, and  the  bodies  are  very  irregular  and  lobed.  The  general  color 
is  rich  brown,  mottled  with  creamy  white.  The  markings  are  more  or 
less  regular  and  constant.  The  entire  surface  is  highly  polished  and 
shiny. 

Distribution. — In  the  bay  region,  especially  in  Contra  Costa  County. 

Food  Plants. — This  scale  works  upon  the  branches  of  cherry  and 
pear  trees,  collecting  in  such  great  numbers  as  to  do  considerable 
damage. 

Control. — Same  as  for  black  scale  on  deciduous  fruit  trees  or  for 
the  European  fruit  scale. 

THE  FROSTED  SCALE. 

Eulecanium  pruinoaum  (Coq.). 
(Figs.  99,100.) 

Gteneral  Appearance. — This  is  one  of  the  largest  unarmored  scales, 
often  one  half  an  inch  long,  and  three  fourths  as  wide.  The  full  grown 
scales  are  nearly  hemispherical  in  shape  (Pig.  99),  ^b^l|d^b0oung  and 
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Fio.  99. — Frosted  scale,  Eulecanium  pruinoaum.  (Coq.). 

(Essig,   P.  C.  Jr.  Ent.) 


Mature  scales  on  walnut. 


Fio.  100. — Immature  specimens 
of  the  frosted  scale  on  loganberry 
cane.      (Original.) 


half-grown  forms  are  very  flat 
(Fig.  100).  The  surface  is  covered 
with  white  frost-like  wax,  which 
readily  distinguishes  it  from  all 
other  common  species. 

Life  History. — Eggs  are  white  to 
yellowish  in  color  and  are  deposited 
in  the  early  summer  months.  The 
species  is  not  as  prolific  as  many  of 
the  others  of  this  genus,  and  bceaiLse 
of  parasites  scarcely  does  any  damage. 

Distribution.  —  Throughout  the 
central  and  southern  parts  of  the 
State. 

Pood  Plants.  —  Apricot,  prune, 
peach,  plum,  cherry,  pear,  apple, 
walnut,  laurel,  ash,  birch,  sycamore, 
cork-elm,  grape,  rose,  orange,  logan- 
berry and  hawthorn.  The  branches 
are  usually  the  parts  attacked. 

Control. — Same  as  for  European 
fruit  scale  {Lfcamum  conii) 

Natural  Enemies.  — Corny s  fusca 
and  at  least  two  other  internal  para- 
sites were  bred  from  this  species,  and 
keep  it  in  complete  subjection. 
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THE  HEMISPHERICAL  SCALE. 

8ai88€tia  hemispharica  (Targ.). 
(Fig.  lOL) 

Gkneral  Appearance. — This  species  is  not  quite  as  large  as  the  black 
scale.  Regular  and  oval  in  shape  with  polished  surface  and  rich  brown 
color  without  markings. 

Life  History. — The  eggs  are  very  minute  and  vary  from  pearly-white 
to  cream  color.  The  life  history  is  practically  tlje  same  as  that  of 
Saissetia  ohm.  On  citrus  trees  the  scales  are  often  found  around  the 
margins  of  the  leaves,  but  on  other  plants  the  stems  and  foliage  are 
attacked.    Not  a  serious  pest. 


Fio.    101.- 


-Hemlspherical  scale,   Saissetia  heviispharica   (Targ.), 
on  blgnonla.      (Essig,  P.  C.  Jr.  Ent.) 


Distribution. — A  general  greenhouse  scale  throughout  the  State. 
In  Southern  California  it  is  quite  common,  especially  in  parks  and 
ornamental  gardens. 

Food  Plants. — Citrus,  palm,  orchid,  camellia,  guava,  chrysanthe- 
mum, asparagus  fern,  bignonia,  oleander,  peach,  sago  palm,  Zamia  ap., 
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ferns.  Works  upon  the  foliage  and  stems,  but  is  occasionally  found 
upon  citrus  fruits. 

Control. — Same  as  for  black  scale  {Saissetia  olece). 

Natural  Enemies. — The  black  ladybir^  beetle,  Rhizohius  ventralis, 
the  egg  parasite,  Scutellista  cyanea,  and  the  internal  parasites,  Comys 
fusca  and  Coccophagus  lecanii,  aid  greatly  in  keeping  down  the  num- 
bers of  this  insect. 

THE  BLACK  SCALE. 

Saissetia  olew  (Bern.). 
(Fig.  102.) 

Oeneral  Appearance. — Black,  oval,  tough-skinned  scales  with  a  dis- 
tinct **n"  on  the  back  of  half-  and  full-grown  females.  From  one 
eighth  to  one  fourth  of  an  inch  in  diameter.     The  young  vary  from 


Fig.  102. — Full  grown  specimens  of  black  scale,  Saissetia  olew  (Bern.), 
at  base  of  nightshade  plant.     Many  of  these  were  under  the^^syrface 
the  soil.      (Essig,  P.  C.  Jr.  Ent.) 


under  the  js^irface  af 
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light  yellow  to  broA^Ti.     The  males  are  very  minute  and  scarcely  ever 
seen.    The  eggs  are  nearly  globular  and  slightly  amber  in  color. 

Life  HiBtory. — The  females  deposit  from  fifty  to  three  hundred  eggs, 
covering  a  period  of  from  two  to  four  weeks.  The  most  are  laid  dur- 
ing the  months  of  May,  June  and  first  half  of  July,  though  in  some 
sections  all  stages  of  the  insect  may  be  found.  Young  half-grown 
scales  are  most  abundant  from  September  15th  to  December  15th  and 
the  full-grown  females  from  February  15th  to  July  15th.  They  work 
principally  upon  the  leaves  of  the  trees,  when  they  are  young,  but  later 
are  found  almost  wholly  on  the  limbs. 

Distribution. — Occurs  throughout  the  entire  State  and  is  particu- 
larly abundant  and  destructive  in  the  citrus  growing  sections  of  the 
southern  part  along  the  coast,  and  may  well  be  termed  the  worst  of 
citrus  insect  pests. 

Food  Plants. — All  citrus  trees;  olive,  apricot,  guava,  honey  locust, 
Irish  juniper,  pomegranate,  Lombardy  poplar,  apple,  prune,  plum, 
almond,  pear,  sycamore,  oleander,  pepper  (Schinus  molle),  sumach, 
{Rhus)y  mountain  holly  or  Christmas  berry  {Ueteromeles  arbutifolia) , 
Baccharis  viminea,  rubber  tree,  Habrothamrius,  Myoporum,  Melal' 
euca,  laurel,  holly,  beech,  ash,  buckthorn,  maple,  Grevillea,  Ligustrum, 
nightshade,  Antidesma,  Duranta,  Grewia,  Thespesia,  Cajanus,  mag- 
nolia, eucalyptus,  grape,  camellia,  phlox,  watermelon  and  asters. 

Control. — Fumigation :  On  citrus  trees  fumigate  with  from  one  half 
to  three  fourths  schedule  No.  1,  between  September  1st  and  January 
1st.  If  the  hatch  is  very  even  and  the  work  can  be  done  early,  the  one 
half  schedule  is  sufficient,  but  for  ordinary  work  three  fourths  of  the 
schedule  is  required. 

Sprays :  On  deciduous  fruit  and  olive  trees  the  following  sprays  may 
be  used  when  the  scales  are  not  more  than  half -grown :  Water  distillate 
caustic  soda  mechanical  mixture  and  distillate  emulsion. 

Natural  Enemies. — The  ladybird  beetles,  Khizohins  ventralis,  steel 
blue  (Orcus  chalybeus),  Olla  plagiata  and  Axian  plagiatus  work  on 
the  young  scales;  the  parasites,  Scuiellista  cyanea  and  Tomocera  cali- 
famica  Haw.,  on  the  eggs  and  the  internal  parasite,  Aphycus  flavus 
How.,  on  the  male  scale. 


THE  EUROPEAN  FRUIT  SCALE. 

Lecanium  corni  Bouchd. 

(Eulecanium  armeniacum  Craw.) 

(Fig.  103.) 

Cteneral  Appearance. — Similar  to  that  of  the  soft  brown  scale  {Coc- 
ais  hesperidum)  but  the  adult  forms  are  much  more  oval  and  of  a 
more  reddish  and  darker  color. 

Life  History. — Great  quantities  of  very  small  eggStizi^^(SidGi^der 
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the  scale  of  each  female. 


Fio.  103. — The  European  fruit  scale 
(Lecanium  corni  Bouch6)  on  branch  of 
apricot.  (Essig,  Bull.  2,  Vent  Co.  Hort. 
Com. ) 


The  young  reach  maturity  in  from  three 
to  six  weeks  and  usually  settle  on 
the  smaller  limbs  of  deciduous 
fruit  trees. 

Distribution.— Throughout  the 
entire  State. 

Pood  Plants.  —  Prune,  apple, 
apricot,  plum,  cherry,  peach, 
pear,  grape,  gooseberry  and 
Spanish  chestnut..  The  limbs  and 
young  twigs  are  attacked. 

Control. — Spraying  with  caus- 
tic soda  distillate  water  mechani- 
cal mixture  or  distillate  emulsion, 
when  the  trees  are  dormant,  as 
early  as  possible,  gives  excellent 
results.  In  many  cases  it  is 
advisable  to  spray  before  all  the 
leaves  fall. 

Natural  Enemies. — The  inter- 
nal parasite,  Comys  fusca,  is  the 
most  efiScient  natural  check.  It 
is  given  credit  of  completely  con- 
trolling this  pest  in  many  local- 
ities. 


DIASPIN^  (SubfamUy). 

The  females  of  this  family  are 
all  characterized  by  the  formation 
of  a  scale  which  affords  complete 
protection  for  the  body  under- 
neath. They  are  termed  armored 
scales  and  are  very  small  and 
Representatives  of  this  family  are 


exceedingly  variable  in  shape 
abundant  in  every  section  and  comprise  some  of  the  most  destructive 
and  diflficult  pests  to  control  known.  The  San  Jose  scale,  purple  scale, 
red  scale  and  rose  scale  are  examples. 


THE  ORANGE  CHIONASPIS. 

Chionaspis  citri  Comst. 


(Fig.  104.) 

Oeneral  Appearance. — The  female  scales  are  elongated,  blackish- 
brown  in  color,  with  gray  margins  and  dark  yellow  exuviae.  The  male 
scales  are  very  small,  long  and  narrow,  white  with  exuvia*  yellow.    They 
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are  often  grouped  so  thickly  as  to  almost  hide  the  females  and  make  the 
branches  appear  white. 

Life  History. — Practically  the  same  as  that  of  C.  eiionymi. 


Fig.      104. — The     orange     chionaspis,     Chionaspia     citri 
Comst.      (Original.) 

Distribution. — Though  this  scale  has  often  been  taken  in  quarantine, 
it  has  become  established  only  in  San  Diego  County,  and  there  to  a 
very  slight  degree. 

Food  Plants. — Its  favorite  food  plant  is  the  orange,  though  other 
species  of  citrus  trees  are  attacked  as  well  as  holly  {Osmanthus  ilici- 
f alius),  palms  and  Euonymus  sps. 

Control. — Fumigation  as  for  red  or  purple  scales  will  easily  control 
this  pest. 

THE  EUONYMUS  SCALE. 

Chionaspis  euonymi  Comstock. 
(Fig.  105.) 

Gteneral  Appearance. — The  female  scale  is  dirty  brown  with  yellow 
exuviae,  convex  and  broader  posteriorly.  The  scale  of  the  male  is  snow- 
white,  long  and  narrow,  slightly  shorter  than  the  diameter  of  the 
female  scale,  which  is  from  1.75  to  2  mm.  and  strongly  tricarinated. 
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Life  History. — The  young  insects  are  yellow  and  soon  settle  to  pro- 
duce the  scales  of  the  male  and  female.  So  thick  are  they  that  plants 
and  entire  hedges  are  ruined  by  the  sapping  of  the  females,  while 
the  srme  may  appear  to  be  covered  with  fine  flakes  of  snow  due  to  the 
great  n.^smbers  of  minute  white  scales  of  the  males.  The  insects  attack 
all  parts  of  the  host  and  are  very  destructive. 


^^     jij^^tei**'! 

it         jl4    -f^ 

^■1 

Fia.      105. —  The      euonymus      scale,      Chionaspis 
euonymi  Comst.      (After  Sanders.) 

Distribution. — In  greenhouses  and  taken  in  quarantine. 

Food  Plants. — Euonymus  latifolius,  E.  japonicuSy  E.  curopctus,  E. 
atropurpureus,  Cclastrus  scandens,  orange. 

Control. — Spray  with  kerosene  or  distillate  emulsion  or  resin  wash 
every  two  weeks  between  the  months  of  May  and  June  or  until  the 
scale  has  disappeared.  The  spraying  should  be  done  during  the  hatch- 
ing period.  Care  should  be  taken  to  see  that  the  sprays  are  not  strong 
enough  to  injure  the  foliage. 

In  the  winter  when  the  plants  are  dormant  much  stronger  solutions 
of  the  same  sprays  may  be  used  with  lasting  effects. 


THE  SCURFY  SCALE. 

Chionaspis  furfura   (Fitch). 
(Fig.  106.) 

(General  Appearance. — The  female  scale  is  irregular  and  broadly 
pear-shaped;  from  white  to  light  gray  in  color.  The  exuviae  is  yellow- 
ish and  from  one  eighth  to  one  tenth  of  an  inch  in  length.  The  male 
scale  is  white,  very  small,  long,  tricarinated  and  with  yellow  exuviie  at 
the  pointed  end. 

Life  History. — The  winter  is  passed  by  the  females  under  the  scales 
where  the  purple  or  wine-colored  eggs  are  laid  and  hatch  in  the  spring 
shortly  after  blooming  time.  The  young  begin  at  once  to  cover  their 
bodies  with  a  scale. 

This  insect  is  sometimes  confused  with  the  oyster  shell  scale,  but  is 
broader  and  much  lighter  in  color,  having  dark  red  eggs,  while  those 
of  the  oyster  shell  scale  are  yellowish- white.         Digitized  by  GoOqIc 
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Distribution. — Limited,  but  present  in  the  State  on  apples. 
Food  Plants. — This  species  attacks  many  plants,  chief  of  which  are 
apple,  pear,  plum,  cherry,  quince,  Japanese  quince,  currant,  mountain 


Fio.  106. — The  scurfy  scale,  Chionaapia  fur- 
fura  (Fitch).  Adult  females  at  left  and  males 
at  right      (After  Quaintance  and  Sasscer.) 

ash,  hawthorn,  peach,  poplar,  gooseberry,  crab-apple,  chokecherry,  black 
walnut  and  elm. 
Control. — Same  as  for  San  Jose  scale. 


THE  PINEAPPLE  SCALE. 

Diaapis  hromeliw   (Kern.). 
(Fig  107.) 

Oeneral  Appearance. — The  outer  shells  or  scales  of  the  females  are 
thin,  circular  and  nearly  pure  white  in  color,  with  exuviae  yellow.  The 
bodies  proper  are  yellow  or  orange,  sometimes  with  blue  or  purple 
tints. 

Life  History. — The  females  usually  attack  the  leaves  into  which 
they  burrow  and  may  become  almost  entirely  hidden  under  the  epi- 
dermis.    The  fruit  is  also  infested. 

Distribution. — Occurs  in  greenhouses  and  often  taken  in  quarantine. 

Food  Plants. — Pineapple,  Bromelia  pinguin,  Hibiscus,  canna,  ivy, 
Billbergia  zebrina,  Olea  fragrans,  .  ^  I 
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Control. — Spraying  when  the  pest  occurs  in  the  field  with  kerosene 
emulsion  and  resin  wash  offers  effectual  control. 
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Fio.    107. — The   pineapple   scale,   Diaspis 
brom€li€B  (Kern.).      (Original.) 


Natural   Enemies. — Aspidiotiphagus   citrinus  has  been   bred  from 
this  species. 


THE  WEST  INDIAN  OR  WHITE  PEACH  SCALE. 

Aulacaspis  pentagona  (Targ.). 

Oeneral  Appearance. — The  scale  of  the  adult  female  is  circular  with 
exuviffi  near  one  side,  and  ^ray  in  color.  The  male  scales  are  elongate, 
white,  and  with  distinct  rib  down  the  middle.  They  are  longer  than 
the  diameter  of  the  female  scale. 

Life  History. — The  life  history  of  this  scale  greatly  resembles  that 
of  the  rose  scale  {Aulacaspis  rosct).   There  are  three  broods  a  year. 

DiBtribution. — So  far  this  coccid  has  not  been  a  serious  pest  though 
it  has  been  known  to  exist  in  this  State  since  1888.  It  occurs  in  the 
central  and  southern  parts. 

Food  Plants. — Peach,  mulberry,  plum,  prune,  apricot,  walnut,  gera- 
nium,  cherry,   pear,   Giiaguma  nlmifolia,  Cycas  media,  C,  circinalis, 
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Capsicum  (pepper),  grape,  persimmon,  heliotrope,  cotton,  laurel,  wil- 
lows, Argyreia  speciosa,  Bryophyllum  calycinutn,  Pelargonium,  Jos- 
minum,  Zizyphus,  Tylophora  asthmatica,  Calotropis  procera,  Hibiscus 
esculentus,  Acanthus,  Sedum,  Zamia  mexicana,  Callacarpa  lanata, 
Eicinus  communis. 

Control. — Same  as  for  San  Jose  scale. 

Natural   Enemies. — The   two-stabbed   ladybird    beetle,    Chilocorus 
bivulnems,  feeds  upon  this  scale. 


THE  ROSE  SCALE. 

AulacaspU  ro9<E  (Bouch6). 
(Fig.  108.) 

Cteneral  Appearance. — The  female  scales  are  nearly  circular  with 
very  irregular  edges  and  white  to  gray  in  color  with  reddish  body. 

The  diameter  varies  from  one  sixteenth  to 
one  eighth  of  an  inch.  The  male  scales 
are  long  and  narrow,  very  minute,  with 
three  longitudinal  creases,  or  carinje,  and 
the  bodies  reddish  white. 

Life  History. — All  stages  of  this  scale 
occur  practically  throughout  the  entire 
year,  including  the  eggs,  and  its  spread  is 
very  rapid.  The  females  cluster  in  great 
numbers  on  the  canes  of  berries  and  roses, 
especially  around  the  crown  of  the  roots. 
It  is  especially  abundant  during  the  spring 
and  summer  months.  It  attacks  wild  and 
cultivated  plants. 

Distribution. — Through  the  entire  State 
and  common  in  the  southern  and  central 
parts. 

Food  Plants. — Blackberries,  raspberries 
and  roses.  Abundant  on  wild  blackberries 
in  the  Sacramento  Valley. 

Control. — As  the  eggs  are  present  at 
practically  all  seasons  and  are  hard  to  kill, 
by  either  spraying  or  fumigation,  this  is  a 
somewhat  difficult  scale  to  control.  The 
worst  infected  canes  should  be  cut  out  and  burned  and  the  remaining 
sprayed  successively  with  kerosene,  distillate  or  carbolic  acid  emulsion, 
or  with  lime-sulphur  when  the  plants  are  dormant  in  the  winter. 


Fio.  108. — The  rose  scale, 
A  u  lacii^pia  roaa:  (  Bouche ) , 
on  blackl>em'.  (Bsslg.  P.  C. 
Jr.  Ent. ) 
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THE  PEAR  SCALE. 

Epidiaspia  piricola  (Del  Guercio). 

Gteneral  Appearance. — The  female  scale  is  circular  or  oval  with  first 
exuvias  dark  brown  and  in  the  center.  The  color  is  dark  gray  with 
glossy  finish.  The  male  scales  are  readily  distinguished  by  their  small, 
pure  white,  elongated  shells,  with  single  median  longitudinal  carina. 
They  are  much  flattened  posteriorly.  The  larval  skin  is  brown  or 
yellow. 

Life  History. — This  species  resembles  the  San  Jose  scale  in  its  habits 
and  is  often  mistaken  for  it. 
Distribution. — In  the  Santa  Clara  Valley. 
Food  Plants. — Pear,  plum,  apple,  peach  and  currant. 
Control. — Lime-sulphur  spray  (1-9)  when  the  trees  are  dormant  is 
a  good  remedy.    The  crude  oil  emulsion  is  also  highly  remommended 
for  this  scale. 

THE  GREEDY  SCALE. 

Aapidiotus  camelliw  Sign. 

(Aspidiotus  rapax  Comst.) 

(Fig.  109.) 

General  Appearance. — This  scale  greatly  resembles  the  San  Jos6 
scale,  but  is  somewhat  lighter  in  color,  larger,  much  more  convex, 
being  noticeably  high  and  with  exuviae  near  one  side.  The  shell  is  thin 
showing  the  yellow  body  beneath. 


Fia.   109. — Greedy  scale   {Aspidiotus  camellicr  Sign.)   around 
calyx  of  apple.      (Cal.   Hort.  Com.) 

Distribution. — One  of  the  commonest  scale  insects  and  found  in 
wihl  as  well  as  cultivated  areas  throughout  the  State. 
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Food  Plants. — This  species  attacks  a  ver>^  large  list  of  plants,  though 
it  has  never  yet  become  a  serious  pest  to  any  horticultural  or  agri- 
cultural product.  The  food  plants  reported  in  California  are  Acacia, 
Baccharis  pilularis,  camellia,  camphor,  Ccanothus,  Cercis  sp.,  Cissus 
sps.,  quince,  Dioscorea,  sp.,  Erica  sp.,  eucalyptus,  euonymus,  fuchsia, 
English  ivj%  mountain  holly,  walnut.  La  vat  era  sp.,  umbrella  tree, 
myrtle,  olive,  passion  vine,  mistletoe,  pittosporum,  cotton  wood,  almond, 
cherry,  pomegranate,  pear,  apple,  rose,  willow,  Salvia  sp.,  Scdum  sp., 
nightshade,  Strelitzia  sps.,  California  bay  or  pepperwood  and  grape. 

Natural  Enemies. — An  undetermined  internal  parasite  has  been 
bred  from  this  species. 

IVY  OR  OLEANDER  SCALE. 

Aapidiotus  hedertr  (Vail.). 
(Figs.  110,  111.) 

Gteneral  Appearance. — Circular  flat  scale,  one  sixteenth  to  one 
eighth  of  an  inch  in  diameter,  the  male  scales  being  very  much  smaller. 
The  color  varies  from  light  to  dark  gray.     On  lemons  this  species  often 
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Fig.    110. — The  ivy  scale   (Aapidiotus  hederw  Vall.)   on  English  ivy  leaf.      (Original.) 

appears  quite  red  and  is  occasionally  taken  for  red  scale  {Chrys&m- 
phalus  auraniii),  but  the  1af%:  of  the  small,  central  dark  exuvia*  together 
with  its  smooth,  flat  surface  makes  it  easily  distinguishable  from  red 
scale  and  also  from  the  greedy  scale  {Aspidiotus  cameUice).  which  is 
decidedly  pointed.  digitized  by  GoOglc 
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Life  History. — Same  as  the  other  species  of  this  genus  of  which 
the  San  Jose  scale  is  given  as  typical.  This  species  is  cosmopolitan 
and  is  everywhere  throughout  the  State.  It  is  a  greenhouse  pest  and 
often  causes  alarm  to  citrus  growers  by  appearing  on  the  fruit,  but 
we  find  it  attacks  only  old  **tree  ripes.''    It  is  perhaps  most  serious 


Fig.  111. — Aspidiotus  hcdei'iv  (Vail.)  on  lemon 
and  in  such  cases  known  as  the  lemon  peel  scale. 
(Essig,  P.  C.  Jr.  Ent.) 

in  many  of  the  olive  orchards  in  the  Sacramento  Valley,  where  it 
infests  the  fruits  so  as  to  make  them  unfit  for  pickling  purposes. 

Distribution. — Throughout  the  entire  State  and  country. 

Food  Plants. — Ivy,  oleander,  holly,  boxwood,  orange  and  other  citrus 
species,  olive,  plum,  cherry,  currant,  maple,  camellia,  grass,  clover, 
yucca,  asparagus  fern,  pepper  tree,  Rusciis  acxdeatus,  Ceratonia,  Cer- 
cis,  Erica,  liuhia  peregrina,  Genista,  Daphne  gnidiumy  Quercus 
ilex,  Aloe  iimbellata.  Agave  palmeri,  Acacia  sps.,  Cycas  revolxita,  Myr- 
sine  retusa,  Vriesia  splendens,  Carpodetus  serratus,  Vitex  littoralis, 
ferns  {Filicales),  maidenhair  fern,  Cyperus  altermfolius,  Eucalyptus 
sps.,  fan  palm  {Laiania  horhonica),  magnolia,  umbrella  tree  {Melia 
azedarach) ,  mulberry,  Opiintia  littoralis.  Phoenix  dactylifera,  mistletoe, 
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Finns  radiata,  pomegranate,  buckthorn,  sumach,  redwood  (Sequoia  sem- 
pervirens),  nightshade,  California  laurel   {Umbellularia  calif  arnica). 

Control. — Same  as  for  San  Jose  scale. 

Natural  Enemy. — ^A  small  chalcid  parasite  works  effectively  upon 
this  scale. 


THE  ENGLISH  WALNUT  SCALE. 

Aspidiotus  juglans-regim  Comst. 

(Fig.  112.) 

Gteneral  Appearance. — Scales  grayish  to  brownish,  circular  with 
exuviae  near  one  side.  The  position  of  the  first 
skin  is  marked  by  a  pink  or  reddish  brown 
prominence.  Body  is  yellow ;  diameter  of  shell 
one  sixteenth  of  an  inch.  The  male  scale  is 
elongated,  the  same  color  as  the  female,  and 
one  third  as  large. 

Life  History. — The  young  settle  on  the  ten- 
der shoots  or  tough  bark  on  the  trunks  and 
limbs.  The  adults  secrete  themselves  so  closely 
to  the  bark  as  to  be  almost  hidden.  In  many 
cases  they  appear  to  mine  into  it. 

DiBtribntion.  —  Throughout  the  southern 
part  of  the  State  in  limited  numbers,  but  has 
never  become  a  serious  pest.  Taken  by  the 
writer  in  Ventura  County,  but  found  only  on 
Cottonwood  trees  there. 

Food  Plants. — English  walnut,  cottonwood, 
locust,  pear  and  cherry. 

Control. — Lime  sulphur  (1-9)  during  the 
winter  months  will  easily  control  this  scale. 

Fig.  112. — English  walnut 
scale  (Aspidiotiis  juglana- 
regite  Comst.).      (Original.) 


THE  PERNICIOUS  OR  SAN  JOSE  SCALE. 

Aspidiotus  pcrniciosus  Comst. 
(Figs.  113,  114.) 

Gteneral  Appearance. — The  female  scales  are  circular,  light  gray 
and  less  than  one  eighth  of  an  inch  in  diameter.  The  body  is  yellow. 
The  male  scale  is  much  smaller  than  the  female,  somewhat  longer,  and 
of  the  same  color.  The  males  are  very  delicate  pink  insects  with  two 
frail  wings. 
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Distribution. — Occurs  in  every  part  of  the  entire  State  and  has 
become  a  very  common  pest. 

Food  Plants. — Practically  all    of    the    deciduous    fruit    trees    are 
attacked,   as  well  as  shrubs,   ornamentals,  etc.     The  following  food 


Fig.   113. — The  pernicious  or  San  Jos6  scale 
on  peach  twig.       (After  Quaintance.) 

plants  are  recorded  in  California:  quince,  walnut,  almond,  cherry, 
plum,  prune,  peach,  pear,  apple,  sand  pear,  currant,  rose,  raspberry, 
hawthorn,  privet,  poplar,  willow,  osage  orange,  elm. 

Control. — The  application  of  commercial  lime-sulphur  spray  (1  to  9 
or  1  to  11  of  water)  during  the  dormant  season  in  the  winter.  .  The 
lime-sulphur  should  be  applied  as  a  driving  spray  at  a  pressure  of 
from  150  to  200  pounds,  care  being  taken  to  thoroughly  cover  every 
portion  of  the  tree. 
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Natural  Enemies. — The  internal  parasites,  Aphelinus  fuscipennis, 
Aphelinus  mytilaspidiSf  Aspidiotiphagus  citrinus  and  the  predaceous 


Fig.    114. 


-Apples    infested    with    pernicious    scale    iAapidiotiia   per- 
nicioaua  Comst.).     (After   Brltton.) 


ladybird    beetles,    ChUocorus    bivulnems,    Lindoriis    lopanthoe,    Orcus 
cJuUybeus,  prey  upon  this  scale  very  effectively. 


THE  FLORIDA  RED  OR  CIRCULAR  SCALE. 

Ghrysomphalus  aonidum  (Linn.). 

(Chrysomphalus  ficua  Ashm.) 

(Fig.  115.) 

Oeneral  Appearance. — The  scales  are  characterized  by  their  exceed- 
ingly regular  and  circular  shapes,  shining  dark  brown  surface  and 
median  circular  exuviae.  They  are  slightly  larger,  more  regular,  and 
darker  than  the  common  red  orange  scale  {Chrysomphalus  aurantii). 

Distribution. — Though  this  species  is  troublesome  in  the  southern 
Gulf  States  as  an  outdoor  pest,  its  attacks  in  California  are  almost 
entirely  confined  to  greenhouses  in  the  central  and  northern  parts  and 
to  subtropical  ornamental  gardens  in  the  southern  part  of  the  State. 
It  is  not  an  orchard  pest. 

Food  Plants. — The  favorite  food  plants  of  this  species  are  palms 
and  rubber  trees.    Other  plants  attacked  are  Araucaria  hidwilUi,  Aspi- 
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distra  lurida,  camellia,  Citrus  sps.,  oleander,  camphor,  cocoanut,  begonia, 
guava  and  banana. 

Control. — Same  as  for  the  red  or  orange  scale. 
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Fia.  115. — Florida  red  or  circular  scale, 
Chrysomphalus  aonidum  (Linn.),  on 
orange  leaf.      (Original.) 

THE  RED  OR  ORANGE  SCALE. 

Chrysomphalus  aurantii  (Mask.). 
(Figs.  116,  117.) 

Greneral  Appearance. — Distinctly  circular  and  flat,  the  female  scales 
varying  from  one  sixteenth  to  one  eighth  of  an  inch  in  diameter.  The 
scale  or  shell  is  transparent,  allowing  the  red  female  body,  which 
gives  it  a  distinctly  red  color,  to  show  through.  The  male  scales  are 
elongated,  very  much  smaller  and  gray  or  dark  brown  in  color. 

Life  History. — The  young  are  born  alive  in  great  numbers.  They 
are  usually  produced  during  the  warm  summer  months  from  June  to 
September,  but  in  the  milder  sections  may  continue  to  ai>pear  much 
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longer.  Like  other  coecids  the  males  are  winged  and  so  small  as  to  be 
scarcely  observed.  The  females  settle  on  the  trunks,  limbs,  foliage 
and  fruit,  and  cause  great  damage.  Trees  may  be  entirely  killed  by 
their  attacks.  It  is  one  of  the  most  serious  pests  known  to  citrus  fruit 
culture. 

Distribution. — Throughout  the  southern  citrus  belt,  and  particularly 
bad  in  sections  of  San  Diego,  Orange,  Los  Angeles,  Riverside,  San  Ber- 
nardino and  Santa  Barbara  counties. 


Fig.  116. — Large  portion  of  orange  tree  killed  by  two 
years'  infestation  of  red  scale,  Chrysomphalua  aurantii 
(Mask.)-      (After  Quayle.  Courtesy  Cal.  Exp.   Station.) 

Food  Plants. — All  citrus  trees,  camphor,  fig,  olive,  rose,  pear,  plum, 
apple,  quince,  willow,  oak,  grape,  acacia,  tea  plant,  wattle,  sago  palm, 
nightshade,  English  walnut,  Eucalyptus,  passion  vine,  date-palm,  jCali- 

Digitized  by  VjOOQ IC 


134  THE   MONTHLY  BULLETIN. 

fomia  fan  palm,  Podocarpus,  golden  rod,  Ligustrum,  ArtocarpuSf 
Bidens,  Kennedya,  Euonymus,  lignum-vitse,  fuchsia,  box  elder,  agave, 
coeoanut,  and  pistaeia. 

Control. — Fumigation  with  full  schedule  No.  1.  Spraying  is  only 
efficacious  on  deciduous  fruit  trees  with  lime-sulphur  (1-9),  caustic 
soda  distillate  water  mechanical  mixture  or  distillate  emulsion. 

Natural  Enemies. — The  ladybird  beetles,  steel-blue  (Orcus  chahj- 
bens  Boisd.),  Lindorus  lopanthce  Blaisd.,  the  two-stabbed  {Chilocorus 


Fia.  117. — Red  scale,  ChrysomphaUis  aurantii  (Mask.), 
on  orange.      (Esslg,  P.  C.  Jr.  Ent.) 

hividuGnis  Mul.),  Scymnus  marginicolUs  Mann.,  Scymnus  nehulosus 
Lee,  Hippodamia  converge  us  Guer.,  Hippodamia  anibigua  Lee. 
Coccinella  calif ornica  Mann.;  the  green  lacewing  {Chrysopa  cali- 
fornica  Coq.) ;  the  brown  lacewing  {Sympherobius  angusins  Bks.)  : 
some  of  the  members  of  the  hemipterous  family  Beduviidce;  the 
internal  parasites,  Prospal fella  auranUi  How.,  Coccophagns  lunulaius 
How.,  Aspidioiiphagus  citrimis  Craw.,  Signiphora  occidentalis  How., 
Aphycus  immaculatus  How.,  Alaptus  criococci  Girault,  Physcus  flavi- 
ventris  How.,  all  prey  upon  this  pest. 

THE  YELLOW  OR  CITRUS  SCALE. 

Chrysomphalus  citrinus   (Coq.). 
(Fig.  118.) 

Greneral  Appearance. — Flat,  circular  scales  resembling  the  red  scale 
{ChrysomphaUis  aurantii)  in  shape  and  size,  but  are  decidedly  yellow 
in  color. 
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Life  History. — Practically  the  same  as  red  scale,  the  chief  difference 
being  in  the  feeding  habits:  the  red  scale  usually  attacks  the  trunks, 
small  limbs,  leaves  and  fruit,  while  the  yellow  scale  attacks  all  but  the 
trunks  and  small  limbs.  Some  county  commissioners  consider  this 
more  serious  than  red  scale  on  citrus  trees.  While  this  may  be  true 
in  some  sections,  yet  as  a  general  citrus  pest  it  cannot  be  compared 
with  red  scale,  especially  in  the  coast  counties. 


Fig.  118.- 


-  Yellow  or  citrus  scale,  Chri/8oinphains  citrinits  (Coq. ), 
on  orange   leaf.      (Original.) 


Distribution. — Throughout  the  entire  citrus  growing  sections  of  the 
State,  and  especially  abundant  in  the  interior  valleys. 

Food  Plants. — Citrus  trees,  EuonymuSy  Aucuha  and  Ficus  sps. 

Control. — The  same  as  for  red  scale. 


Natural  Enemies.- 


-The  predaceous  insects  are  the  same  as   those 
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working  upon  red  scale,  AspidiotipJiagus  citrinus  Craw,  is  the  most 
effective  internal  parasite. 


Chrysomphulua  rossi  (Mask.). 
(Aspidiotus  rossi  Mask.) 


Gteneral  Appearance. 


h 


t\ ' 


4 


(Fig.  119.) 

-The  scale  of  the  adult  female  is  circular  or 
>  irregularly  oblong  with  ragged  margins; 
flattened;  reddish  to  dark  brown,  with 
inner  surface  around  and  including  exuvia? 
almost  black.  The  male  scale  is  smaller 
and  lighter  in  color.  The  female  body  is 
reddish  yellow  and  about  1.5  mm.  long. 
The  eggs  are  light  purple  and  hatch  soon 
after  being  laid.  The  first  hatched  larvie 
are  pink. 

Distribution. — ^Imported  into  California 
from  Asia  and  Australia  and  now  occurs 
in  the  central  and  southern  •parts  of  the 
State. 

Food  Plants. — Attacks  Araucaria  bid- 
ivillii  in  Los  Angeles,  Also  works  upon 
c  lives. 

Natural  Enemy. — The  steel-blue  lady- 
bird beetle,  Orcus  chalyhens,  preys  upon 
this  scale. 


THE  PURPLE  SCALE. 

Lepido8aphc8  heckii  (Newm.). 
(Fig.  120.) 

1^  General  Appearance. — The  female  scales 

//  are      elongated,      oyster-shaped,      varying 

^^  from   one  sixteenth  to   one   eighth  of   an 

inch  in  length,  and  one  third  as  wide. 
The  male  scales  are  much  smaller  than 
the  females.  The  scale  or  covering  varies 
from  a  reddish  brown  to  a  rich  purple 
color,  giving  rise  to  the  name. 

Life  History. — ^The  pearly  white  eggs  are  laid  in  the  large  sac  under 
the  protecting  scale.  From  these  are  hatched  males  and  females,  which 
mature  in  from  four  to  six  months.  The  fruit,  limbs  and  foliage 
are  attacked. 


Fio.  119. — Chryaomphalus 
rosai  (Mask.)  on  Araucaria 
hidwillii.     (  After  Craw. ) 
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Distribution. — Throughout  the  coast  citrus  belt  of  Southern  Cali- 
fornia. Also  occurs  in  various  places  in  the  San  Joaquin  and  Sacra- 
mento valleys. 


Fig.  120. — Purple  scale,  Lepidoaaphea  heckii  (Newm.), 
on  leaf.      (Esslg.    Bull.   2,   C.   Pom.   CI.) 

Toed  Plants. — All  citrus  species,  fig,  olive,  croton,  oak,  Elwagnus, 
Banksia  integrifolia,  Taxus  cuspidata,  C erddiphyllum  japonicum  and 
Pomaderris  apetala  are  attacked. 

Control. — Fumigate  with  full  schedule  No.  1.  This  is  usually  done 
when  the  black  scale  {Saissetia  olece)  is  in  good  condition  to  kill. 

Natural  Enemies. — The  ladybird  beetles,  Orctis  chalybeus,  Scymnus 
ynarginicolliSy  Lindorus  lopanihce;  the  larvae  of  the  green  laeewing, 
Chrysopa  calif omica  Coq.,  and  brown  laeewing,  Sympherobius  angusius 
Bks.,  and  the  internal  parasite,  Aspidiotiphagus  citriniis  Craw.,  prey 
upon  this  pest. 
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GLOVER'S  OR  LONG  SCALE. 

Lepidoaaphes  gloverii  (Pack.). 
(Fig.  121.) 

Oeneral  Appearance. — Greatly  resembles  the  purple  scale,  Lepiclo- 
saphes  bcckii,  but  is  much  straighter,  longer  and  very  narrow.  The 
color  is  also  somewhat  lighter. 

Life  History. — Practically  the  same  as  the  purple  scale,  but  not  so 
prolific  or  destructive. 


Fig.  121. — Glover's  or  long  scale,  Lepidosaphes  gloverii  (Pack.),  on 
orange.  A,  scale  of  female;  B,  scale  of  male;  C,  ventral  view  of  scale, 
showing  eggs.     (After  Comstock.) 

Distribution. — Occurs  only  in  the  most  southern  coast  counties.     The 
writer  has  received  it  from  San  Diego  and  Orange  counties. 

Food  Plants. — Citrus  trees,  foliage  and  fruit;  palms  and  Magnolia 
fuscata  are  attacked. 

Control. — Same  as  for  purple  scale. 


THE  OYSTER  SHELL  SCALE. 

Lepidosaphes  ulmi   (Linn.). 
(Fig.  122.) 

General  Appearance. — The  scales  are  like  small  miniature  oyster 
shells,  one  eighth  of  an  inch  or  less  in  length,  and  varying  from  light 
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purple  to  almost  black.     The  lighter  body  is  situated  at  the  small  end. 
The  male  scales  are  very  much  smaller  than  the  female. 

Life  History. — The  females  deposit  their  white  pearly  eggs,  num- 
bering from  forty-five  to  a  hundred,  underneath  the  scale.  The  insect 
occurs  in  the  colder  climates  and 
there  are  usually  only  two  or  three 
broods  a  year.  The  winter  is  spent 
in  the  egg  state.  This  species  works 
principally  upon  the  bark,  where  it 
collects  in  great  masses.  Occasion- 
ally it  attacks  the  fruits. 

Distribution.  —  Throughout  the 
apple  growing  sections  and  more  par- 
ticularly in  the  northern  part  of  the 
State. 

Food  Plants. — ^Apple,  plum,  pear, 
quince,  maple,  cherry,  linden,  willow, 
lilac,  poplar,  hawthorn,  buckthorn, 
raspberry,  rose,  currant,  hop-tree, 
horse-chestnut,  blackberry,  cotton- 
wood,  birch,  butternut,  dog  wood, 
oak,  Ailanthus  glandulosus,  Cean- 
othus  americanus,  Sassafras  offici- 
nale, Syringa  persica,  Cystisus,  tal- 
low tree. 

Control. — As  this  species  usually 
occurs  on  deciduous  fruit  trees, 
spraying  with  lime-sulphur  (1-9) 
during  the  winter  is  a  very  effective  remedy. 


Fig.    122. — The    oyster    shell    scale, 
Lepidosaphes  ulmi    (Linn.),   on  apple 
twig.      (Original.) 


THE  DATE  PALM  SCALE. 

Parlatoria  hlanchardii  (Targ.). 
(P^ig.  123.) 

(Jeneral  Appearance.— The  female  scales  are  very  small,  somewhat 
elongated  in  shape,  and  dark  gray  or  almost  black  with  white  edges. 
The  body  beneath  the  scale  is  rose-colored.  The  male  scales  are  white 
and  considerably  smaller  than  the  females. 

Life  History.— Like  other  scales  this  species  collects  in  great  colo- 
nies, thus  working  much  damage  to  the  host  plant.  These  colonies 
are  most  destructive  during  the  summer  months  as  the  females  are 
more  or  less  dormant  during  the  winter.  Egg-laying  begins  early  in 
the  spring  and  continues  through  the  early  summer  at  least.     Only  a 
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few  eggs  are  laid  by  each  female,  but  there  are  so  many  of  these  that 
the  progeny  is  always  tremendous.  The  eggs  are  protected  under  the 
posterior  portion  of  the  scale  and  as  they  hatch  the  young  crawl  forth 
to  seek  suitable  feeding  places.  The  males  develop  much  quicker  than 
do  the  females,  and  copulate  immediately  before  dying.  There  are 
probably  several  uneven  generations  a  year. 

Distribution. — As  this  pest  is  confined  to  the  date  growing  sections 
of  the  State,  it  is  found  only  in  the  southern  part  and  more  particu- 
larly in  Riverside  and  Imperial  counties. 
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FiQ.  123. — The  date  palm 
scale,  Parlatoria  hlanchardii 
(Targ.),  on  leaf  of  date  palm. 
(Origrlnal.) 

Food  Plants. — So  far  as  known  this  scale  feeds  only  upon  the  com- 
mercial varieties  of  date  palms. 

Control. — Burning  over  the  trunks  of  the  palm  trees  has  proved  an 
effective  remedy  for  this  scale. 

Natural  Enemies. — The  principal  enemies  of  this  pest  are  the 
larvfle  of  the  ashy  gray  ladybird  beetle  {Olla  ahdominalis) ,  Chilocorus 
cacti  and  Scymnus  sps.  Internal  parasites  do  very  little  to  check  it ;  in 
fact  none  of  the  natural  enemies  play  an  important  part  in  its  control. 
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THE  CHAFF  SCALE. 

Parlatoria  pergandii  Comst. 
(Fig.  124.) 

General  Appearance. — Small,  circular,  elongated,  irregular  scales 
with  first  exuviae  near  the  side.  Male  scales  are  decidedly  longer  than 
broad.     The  color  is  a  light  gray. 


Fig. 


124. — The  chaff  scale,  Parlatoria  pergandii  Comst.,  on  orange  fruit  at  left  and 
on  orange  twig  at  right.     (Essig,  P.  C.  Jr.  Ent) 


Life  History. — Quite  a  prolific  species  which  does  not  spread  very 
rapidly.  The  breeding  continues  through  the  summer  and  fall  months 
and  the  broods  overlap  as  in  the  other  armored  scales.  The  trunk, 
large  and  small  limbs,  foliage  and  fruits  are  attacked. 

Distribution. — This  species  is  limited  to  only  a  few  localities  in  the 
State.  It  was  first  shown  to  the  writer  by  C.  II.  Vary  at  Pomona,  and 
was  later  found  at  Ventura.     A.  S.  Hoyt  reports  it  from  Los  Angeles. 
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It  has  also  been  found  in  a  few  other  localities  in  the  southern  part 
of  the  State,  having  been  imported  from  Florida. 

Food  Plants. — Orange,  lemon,  Japonica  sp.  All  parts  of  the  plants 
and  the  fruits  are  attacked. 

Control. — Fumigation  with  full  schedule  No.  1.  This  is  not  a  very 
difficult  pest  to  combat. 

ALEYRODID.E  (Family). 

MEALY  WINGS  OR  WHITE  FLIES. 

This  family  is  composed  of  very  small  insects  closely  allied  to  the 
coccids  and  plant  lice.  The  beak  seems  to  be  inserted  between  the  fore- 
legs; the  feet  are  two-segmented;   antenna?  seven-articled  in  adults, 


Fig.  125. — Larvae  and  pupsB  of  the  citrus  white  fly  (Aleyrodes 
citri  R.  &  H. )  on  the  under  side  of  an  orange  leaf.  Enlarged 
three  times.      (Original.) 

prominent  or  wanting.  There  are  four  opaque,  white  wings  which  are 
present  in  males  and  females  and  are  held  flat  over  the  body  when  at 
rest.     The  larvae  and  pupae  are  flat  and  greatly  resemble  scale  insects. 
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They  are  usually  found  only  upon  the  foliage — the  under  sides  of  the 
leaves  being  favorite  feeding  places. 

The  distribution  of  the  ordinary  and  indestruetive  members  of  this 
family  is  wide  throughout  the  State,  but  the  citrus  infesting  white 
fly  is  exceedingly  limited  and  every  possible  means  are  being  exer- 
cised by  the  State  Commission  of  Horticulture  to  completely  eradicate 
Aleyrodes  citri,  the  only  species  now  present. 

The  control  of  the  white  flies  is  the  same  as  recommended  for 
scale  insects,  and  consists  of  spraying  and  fumigation. 

Ladybird  beetles  and  "hymenopterous  parasites  prey  upon  these 
insects. 


THE  CITRUS  WHITE  FLY. 

Aleyrodes  citri  Riley  and  Howard. 

(Figs.  125,  126.) 

General  Appearance. — The  adult  white  flies  are  about  one  tenth  of 
an  inch  long;  have  yellow  bodies  and  opaque  wings  covered  with  a 
fine  white  powder.  The  males  have  a  characteristic  tuft  on  the  under 
side  of  the  abdomen.  The  pale  yellowish-green  eggs  are  suspended  on 
short  stalks.  The  first  hatched  young  have  legs  and  antennae  like  a 
small  scale  insect,  but  after  moulting  these  disappear  and  the  body 
becomes  flat,  greatly  resembling  a  soft  scale. 
The  development  of  the  insect  takes  place  in 
the  flattened  shell  which  gradually  becomes 
raised,  showing  segmentation  and  yellowish 
color.  The  adult  emerges  by  breaking  through 
the  top  of  the  skin. 

Life  History. — The  winter  is  passed  in  the 
mature  larval  stage  on  the  under  sides  of  the 
leaves.  Early  in  the  spring  the  pupae  appear 
and  in  March  and  April  the  adults  emerge. 
The  eggs  are  deposited  upon  the  foliage,  the 
larva?  beginning  to  hatch  in  about  three  weeks. 
The  first  hatched  have  legs  and  appendages 
and  greatly  resemble  a  young  scale.  They  soon 
settle  to  feed  and  after  several  months  move 
no  more  until  the  adult  stage  is  reached.  There 
are  several  overlapping  broods  each  year. 

Distribution. — At  the  present  time  this  pest  is  known  to  exist  only 
in  the  city  of  Marysville  where  it  infests  yard  trees.  Continuous  con- 
trol measures  have  reduced  it  to  almost  a  minimum.  The  white  fly 
has  been  known  to  exist  at  Oroville  and  near  Bakersfield,  but  in  both 
places  seems  to  have  been  exterminated.  It  has  been  found  in  a  number 
of  localities  in  the  city  of  Sacramento,  but  all  infested  trees  have  been 
promptly  destroyed. 
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white  fly  {Aleyrodes  citri 
R.  &  H.).  Enlarged  fif- 
teen times.  ( After  Quayle. 
Courtesy   Cal.    Exp.    Sta.) 
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Food  Plants. — The  principal  food  plants  of  economic  importance  are 
citrus  trees,  but  the  following  are  some  of  the  other  principal  ones: 
Umbrella  tree  {Melia  azedarach),  Chinaberry  (Melia  azedarach  um- 
iraculifera),  Cape  jessamine,  yellow  jessamine,  privets,  Japan  persim- 
mon, lilac,  coffee,  English  ivy,  rubber  tree,  bay,  tree  of  heaven,  Cape 
myrtle  and  many  minor  ones. 

Control. — By  far  the  most  effectual  control  measure  is  fumigation,  as 
used  for  scale  insects,  two  thirds  of  Schedule  No.  1  being  recommended. 
Emulsions  and  resin  sprays  are  also  effective  remedies. 

THE  COMMON  OR  GREENHOUSE  WHITE  FLY. 

Aleyrodes  vaporariorum  Westw. 
(Fig.  127.) 

General  Appearance. — The  adult  white  flies  are  about  three  fiftieths 
of  an  inch  long,  the  males  being  slightly  smaller  than  the  females.  The 
bodies  are  yellow  and  the  wings  pure  white.    The  eggs  are  exceedingly 


Fia.  127. — ^The  common  or  greenhouse  white  fly  (Aleyrodes  vaporariorum  Westw.). 
a,  egg ;  b,  young  larva ;  c,  pupa,  top  view ;  d,  pupa,  side  view ;  e,  adult.  All  greatly 
enlarged.      (After  Morrill.) 

small,  oblong  in  shape,  at  first  light  green,  growing  black  with  age  and 
attached  by  a  short  stipe.  The  larvae  are  light  in  color,  transforming 
to  flat  pupae  about  three  hundredths  of  an  inch  long;  oblong-oval  in 
shape;  light  green  and  supporting  noticeable  wax-like  rods  or  spines, 
which  makes  this  species  readily  distinguishable  from  all  others. 

Life  History. — The  eggs  are  laid  upon  the  leaves  of  the  plants,  each 
female  depositing  over  one  hundred.  These  hatch  in  about  two  weeks 
into  larvae  which  begin  feeding  very  shortly  and  after  three  moults, 
covering  nearly  a  week,  they  become  pupee,  which  after  two  more  weeks 
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are  ready  to  emerge  from  the  old  pupal  skins  as  adult  insects.    The 
adults  feed  constantly  throughout  their  existence  of  some  thirty  days. 

Distribution. — This  species  occurs  in  greenhouses  in  almost  every 
part  of  the  State.  Due  to  the  mild  climate  it  also  occurs  in  the  open 
in  nearly  every  section,  especially  in  the  central  and  southern  parts. 

Food  Plants. — Tomatoes  and  cucumbers  seem  to  suffer  most  from  the 
attacks  of  this  pest,  though  a  large  number  of  other  plants  are  infested, 
including  the  bean,  eggplant,  melon,  lettuce,  grape  leaves,  aster,  chrys- 
anthemum, salvia,  lantana,  fuchsia,  rose,  coleus,  geranium,  primrose, 
ageratum,  etc. 

Control. — The  same  as  for  the  citrus  white  fly  {Aleyrodes  citri). 


HETEROPTERA  (Suborder). 

TRUE  BUGS. 

The  members  ^of  this  suborder  comprise  those  commonly  known 
as  bugs.  Most  of  them  have  wings  which  are  thickened  at  the  base 
and  folded  so  as  to  make  a  distinct  **X"  upon  the  back.  The  young 
differ  from  the  adults  by  lacking  wings  or  by  their  small  size. 

Though  most  of  them  are  destructive  to  vegetation,  many  are  car- 
nivorous and  wage  continual  warfare  upon  injurious  insects  and  ani- 
mals. 

In  habits  there  is  also  a  great  variance,  there  being  aquatic  as  well 
as  land  forms. 

Many  of  them  are  known  as  *' stink  bugs,''  because  of  the  peculiar 
and  offensive  odor  which  is  secreted  for  protective  purposes. 

There  are  too  many  families  comprising  this  suborder  to  admit  of  a 
description  of  each,  so  the  families  of  the  insects  treated  will  be  desig- 
nated at  the  beginning  of  each  description. 

THE  HARLEQUIN  CABBAGE  BUG. 

Murgantia  histrionica  Hahn.  (Family  Pentatomidae). 
(Pig.  128.) 

General  Appearance. — The  adult  bugs  are  black  with  bright  red 
markings,  as  shown  in  Fig.  128.  They  are  one  half  inch  long  and 
two  thirds  as  wide.  The  eggs  are  almost  imitations  of  miniature  white 
barrels  with  black  hoops  and  black  spots  in  the  proper  places  for  bung- 
holes.  They  are  arranged  in  clusters  side  by  side.  The  young  greatly 
resemble  the  adults,  but  lack  wings  and  yellow  predominates.  This 
color  gradually  changes  to  orange  and  red  as  the  nymphs  reach  ma- 
turity. 

Life  History. — The  adults  hibernate  in  various  sheltered  places  over 
winter  and  appear  with  the  first  warm  weather  in  the  spring  to  feed. 
The  first  plants  to  furnish  food  are  wild  mustard,  radish  and  other 
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members  of  the  cruciferous  weeds.  Upon  these  also  the  eggs  are  laid 
and  the  young  soon  appear  in  great  numbers  in  time  to  migrate  to 
the  cabbage  plants  and  work  upon  them  throughout  the  summer.  Suc- 
cessive broods  may  appear  in  the  cabbage  fields  and  the  numbers  so 
increase  as  to  cause  much  damage.  In  the  southern  part  of  the  State 
the  adults  continue  active  throughout  the  winter. 

Distribution. — Throughout  the  entire  State,  but  more  often  met  with 
in  the  central  and  southern  sections. 

Fig.    12S. — The  cabbage  bug,  Murgantia  hiatrionica   (Hahn.).     a  and   b, 
young;  c,  d  and  e,  eggs;  adults  at  right.      (After  Riley.) 

Food  Plants. — This  bug  is  especially  fond  of  all  cruciferous  plants, 
including  mustard,  radish,  cabbage,  cauliflower,  turnips,  rape,  horse- 
radish, etc.  Other  food  plants  are  potatoes,  eggplant,  okra,  beans, 
beets,  roses,  sunflowers,  chrysanthemums,  squash,  ragweed,  pigweed, 
wild  lettuce,  lambsquarters  and  most  of  the  plants  belonging  to  the 
caper  family.  Occasionally  nursery  trees,  citrus,  locust,  cherry,  and 
plum  are  injured,  and  the  fruit  of  the  grape  and  corn  ears  also  suflEer. 

Control. — Methods  recommended  for  the  squash  bug  are  also 
applicable  to  the  control  of  the  cabbage  bug.  Planting  an  early  crop 
of  cabbage,  rape,  mustard  or  radish  is  especially  recommended.  The 
eggs  are  laid  in  great  numbers  upon  these  plants  and  together  with  the 
adults  may  be  destroyed.  This  practice  greatly  lessens  subsequent 
attacks. 

Natural  Enemies. — Great  numbers  of  the  eggs  are  destroyed  by  two 
smair  internal  parasites,  Trissolciis  murgantice  Ashm.  and  OoeticyrUis 
johnsoni  How.  The  wheel  bug,  Arihis  cristahis  Linn.,  feeds  upon  the 
young  nymphs  in  the  Eastern  States. 

THE  COMMON  SQUASH  BUG. 

Anasa  tristis  DeGeer.   (Family  Coreidae). 
(Fig.  129.) 

General  Appearance. — The  small,  somewhat  three-sided  eggs  are 
dark  metallic  brown  in  color  and  laid  in  groups  of  from  fifteen  to 
forty.  The  freshly  hatched  bug  is  light  green  with  pinkish  appendages. 
As  it  ages  the  thorax  becames  black  and  the  abdomen  gray.  The  adults 
are  dark  grayish-brown  above,  mottled  yellowish  beneath,  and  about 
three  fourths  of  an  inch  long.  They  secrete  a  very  offensive  liquid,  the 
odor  of  which  has  led  to  their  being  called  ** stink  bugs."  They  hiber- 
nate in  winter  in  any  dry  protected  place;  under  boards,  rubbish, 
etc.,  or  in  barns  or  outhouses. 
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Life  History. — The  eggs  are  laid  in  the  spring  and  early  summer 
upon  the  under  or  upper  surface  of  the  leaves,  or  upon  the  stems  of 
the  vines.  They  hatch  in  about  two  weeks  and  the  young  bugs  begip 
work  upon  the  small  plant,  and  continue  throughout  the  larval  and 
adult  stages,  often  causing  great  damage.  The  period  from  egg  to 
adult  occupies  from  one  to  two  months.  The  latter  hibernate  over  the 
winter  and  are  ready  to  begin  egg-laying  as  soon  as  the  vines  are  suit- 
able.   There  is  only  one  generation  each  year. 


Fig. 


29. — The  common   squash  bug   (Anaaa  triatia  DeGeor). 
various  stages  in  the  development  of  the  young;  F, 
(U.    S.    Dept.   Agrcl.) 


A-E.   showing 
adult. 


Distribution. — Throughout  the  State,  but  especially  abundant  in  the 
central  and  southern  parts. 

Food  Plants. — Most  of  the  members  of  the  squash  family  {Cucur- 
hita;),  including  the  pumpkin,  squash  and  gourd  are  attacked. 

Control. — Hand  picking  is  recommended  early  in  the  spring,  as  soon 
as  the  adults  appear  and  begin  egg-laying.  The  vines  are  so  tender 
that  spraying  is  impracticable.  The  bugs  may  be  trapped  by  placing 
through  the  garden,  boards,  pieces  of  bark  or  similar  material  under 
which  they  may  find  shelter.  They  may  then  be  collected  in  the  early 
mornings  and  destroyed.  Young  plants  may  be  covered  to  afford 
protection  until  they  are  able  to  resist  the  attacks.  Repellants,  such  as 
gypsum  saturated  with  kerosene  or  turpentine,  scattered  on  the  land 
help  to  drive  them  away.  Clean  culture  is  also  an  important  aid — 
care  being  taken  to  bum  all  vines  and  rubbish  in  the  fall.  Thoroughly 
fertilizing  the  land  may  so  stimulate  plant  growth  as  to  make  the 
attacks  of  the  bug  of  little  avail. 

Natural  Enemies. — In  the  eastern  states  the  egg  parasites,  Hadrono- 
tus  anas(E  and  Ocencyrtus  anasce,  aid  in  controlling  the  pest.  Parasites 
also  work  upon  the  growing  and  adult  insects. 
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THE  TARNISHED  PLANT-BUG. 

Lygus  pratensis  Linn.    (Family  Capsidse). 
(Fig.  130.) 

General  Appearance. — The  mature  bug  varies  from  pale  green  to 
grayish  brown,  marked  with  yellow,  black  and  red.  The  legs  are 
pale  brown  or  yellow  with  dark  rings.  The  young  bugs  are  lighter  in 
color  than  the  adults,  without  pronounced  markings.  All  forms  are 
exceedingly  common  and  very  active. 

Life  History. — Hibernation  is  usually  passed  in  the  adult  stage, 
under  any  convenient  shelter.  In  the  early  spring  the  females  deposit 
their  eggs  directly  upon  the  food  plants.     The  young  begin  to  feed  as 

soon    as    hatched,    and     continue 
throughout      their      life      history. 
This  species  is  exceedingly  prolific 
and   its   ability   to   travel   rapidly 
and    the    large    variety    of    food 
plants  make  it  a  constant  menace. 
Food   Plants.— This   bug  feeds 
on  almost  every  kind  of  plant.    It 
is  especially  abundant  in  grain  or 
6,  nymph,  hay  fields.     All  vegetable  gardens 
afford  a  ready  supply  of  food.    It 
is  often  destructive  to  apple,  pear  and  other  fruit  trees. 

Control. — Because  of  its  omnivorous  habits  and  wide  spread  it  sel- 
dom becomes  a  serious  pest  of  any  one  crop.  For  the  same  reasons,  con- 
trol measures  are  most  difficult.  The  presence  of  the  insect  need  cause 
no  alarm  unless  it  is  concentrating  its  attacks  to  a  damaging  degree 
upon  cultivated  crops.  In  such  cases  contact  insecticides,  such  as  emul- 
sions, soap  washes,  tobacco  sprays,  resin  washes,  etc.,  may  be  used  with 
deadly  effect.  These  insecticides  should  be  applied  early  in  the  morning 
and  great  care  taken  that  they  are  not  strong  enough  to  injure  the 
foliage  of  tender  plants. 

Clean  culture  serves  to  rid  them  from  the  fields  before  planting  and 
to  lessen  the  attacks  the  coming  year. 


Fig.     130. — The     tarnished 
Lygus  pratensis  Linn,     a,  adult, 
(After  Chittenden.) 


plant-bug. 


THE  CHINCH  BUG. 

Blis8U8  leucopterus  Say   (Family  Lygwidte). 
(Fig.  131.) 

General  Appearance. — The  chinch  bug  is  a  very  small  black  and 
white  insect  about  3  mm.  long.  The  eggs  are  about  one  third  as  long 
as  the  adults,  oval,  and  amber  in  color.  The  young  vary  from  yellow 
and  red  to  the  color  of  the  adults,  depending  upon  the  age. 
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Life  History. — ^The  winter  is  passed  in  hibernation  by  the  adult 
insects.  The  eggs  are  laid  into  the  grass  sheaths  or  upon  the  stems 
above  or  below  the  ground  in  the  early  spring,  several  hundred  being 
laid  by  each  female.  They  hatch  in  a  very  short 
time  and  the  young  begin  work  immediately, 
collecting  in  dense  colonies  and  doing  great 
damage.  They  moult  four  times  before  full 
grown,  there  being  two  generations  each  year. 
The  insects  migrate  very  quickly  w^hen  food 
becomes  scarce  in  any  locality. 

Distribution. — The  writer  has  been  informed 
by  Mr.  John  Isaacs,  former  secretary  of  the 
State  Commission  of  Horticulture,  that  the 
chinch  bug  has  been  present  in  the  central  part 
of  the  State  for  over  twenty  years,  but  during 
all  that  time  it  has  not  become  a  serious  pest  in 
a  single  locality. 

Food  Plants. — This  insect  feeds  upon  grains, 
grasses  and  com.    The  destruction  by  it  has  been  exceedingly  great  in 
the  Middle  States. 

Natural  Enemies. — A  fungous  disease  works  upon  the  chinch  bug 
during  wet  weather  and  while  it  does  great  execution,  it  is  not  an 
important  controlling  factor. 


Fig.  131. — Adult  fe- 
male of  the  chinch 
bug,  Blissus  leucopte- 
rua  Say.  (After  Ri- 
ley.) 


THE  FALSE  CHINCH  BUG. 

'Sysius  angustatus  Uhl.    (Family  Lygseidse). 
(Fig.  132.) 

General  Appearance. — The  adults  are  very  small  grayish-brown 
bugs,  about  one  eighth  of  an  inch  long.  The  young  are  somewhat  lighter 
in  color,  having  reddish-brown  abdomens  and  lacking  wings.  The  legs 
and  antennae  appear  very  long  and  are  dark. 

Life  History. — The  eggs  are  deposited  in  the  spring  and  early  sum- 
mer by  the  adults  w^iich  have 
hibernated  during  the  win- 
ter. The  young  are  dull 
gray  or  brownish-red,  and 
collect  in  great  numbers 
upon  the  host  plants.  The 
life  cycle  is  short,  there 
being  many  successive  broods 

Fig.  132. — The  false  chinch  bug  (.Nysiua  an-     each   year. 
ffustatus).     a,    potato    leaf    showing    work;    b, 
nymph:  c,  adult.     (After  Riley.) 


the  entire  State. 


Distribution . — Throughout 
One  of  the  commonest  destructive  insects. 


Food  Plants. — Many  plants  are  seriously  attacked,  particular  dam- 
age being  done  to  grapevines,  lettuce,  potatoes,  strawberries,  grasses, 
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purslane  and  foliage  of  apple  trees.  Cruciferous  plants,  including 
cabbage,  turnips,  mustard  and  radishes  are  favorite  foods. 

Control. — ^As  this  bug  breeds  largely  upon  wild  plants,  such  as  mus- 
tard, radish,  purslane,  etc.,  clean  culture  should  be  practiced  to  eliminate 
these  food  plants.  Severe  attacks  to  grapevines  and  young  trees  have 
resulted  from  allowing  such  weeds  to  grow  in  the  orchards. 

Soap  emulsions  and  tobacco  sprays  are  excellent  remedies.  Pyre- 
thrum  is  also  recommended,  but  is  too  expensive  for  large  plantings. 

THE  MINUTE  FALSE  CHINCH  BUG. 

Nyaius  angustatua  minutus  Uhl.    (Family  Lygseidse). 

General  Appearance. — The  appearance  of  this  insect  is  so  much 
like  the  false  chinch  bug  that  it  is  commonly  believed  to  be  the  same 
species.  In  fact  it  is  the  size  that  is  the  main  difference,  the  minute 
variety  being  only  about  half  as  large  (one  sixteenth  of  an  inch  long). 

Life  History. — Practically  the  same  as  for  the  larger  form. 

Distribution. — Especially  abundant  in  the  southern  part  of  the 
State,  though  the  species  occurs  in  all  parts. 

Food  Plants. — The  insect  is  especially  destructive  to  sugar  beets 
grown  for  seed.  In  the  southern  part  of  the  State  it  works  upon  many 
wild  plants  and  occasionally  attacks  citrus  trees  after  the  cover  crop  has 
been  plowed  under.  Such  attacks  are  forced,  due  to  the  destruction 
of  the  native  food  plants.  It  has  been  collected  in  large  numbers  on 
cultivated  flowers. 

Control. — Same  as  for  the  false  chinch  bug. 

PARASITA  OR  ANOPLURA  (Suborder). 

TRUE  LICE. 

To  this  family  belong  the  true  lice,  which  are  parasitic  upon  warm- 
blooded animals,  including  human  beings.  A  discussion  of  the  various 
members  is  of  no  value  to  a  work  of  this  sort. 

NEUROPTERA  (Order). 

LACE  OR  NERVE-WINGED  INSECTS. 
BROWN    LACEWING,    GREEN    LACEWING,   ANT-LIONS,    CADDIS   FLIES,   ETC. 

The  members  of  this  family  have  quite  large  membranous  wings 
with  lace-like  veins.  They  have  complete  metamorphosis — the  larvae 
being  entirely  different  from  the  pupse  and  adults.  The  mouth-parts 
are  for  biting.  Practically  all  the  insects  of  this  order  are  beneficial, 
being  predaceous  upon  other  insects. 

The  larvae  of  many  of  the  families  are  aquatic  in  habits  but  the 
adults  of  all  species  live  in  the  air  and  upon  the  land. 

The  most  important  and  beneficial  family  is  the  ChrysopidcB,  but 
the  HemerobiidcB,  RaphidiidcB  and  Myrmeleonidce  are  efficient  destroy- 
ers of  many  injurious  insects.  ^  i 
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THE  BROWN  LACEWING. 

Sympherohius  angustu8  Banks  (Family  Hemerobiidse). 
(Figs.  133. 134.) 

General  Appearance. — The  general  appearance  and  shape  are  con- 
siderably like  the  well-known  green  lacewing,  but  the  wings  are  not 
so  slender.  The  ground  color  is  brown  with  many  darker  blotches  on 
the  wings. 

Life  History. — The  eggs  are  deposited  among  or  near  suitable  prey 
and  hatch  into  slate-gray  and  tan-colored  larvae,  which  are  very  active. 
One  very  noticeable  characteristic  is  the  constant  movements  of  the 
head  when  searching  for  food.  When  full  grown  they  are  nearly  one 
half  an  inch  long.  The  larvae  spin  thick  white  cocoons,  in  which  to 
pupate.    This  requires  but  a  few  days  or  weeks  when  the  adults  emerge. 


Fig.    133. — ^The  brown   lacewing.     A,   larva;    B   and   C,   pupae  In   the  cocoons.     Much 
enlarged.      (Essig,   P.   C.  Jr.   Ent.) 

Distribution. — Throughout  the  central  and  southern  parts  of  the 
State. 

Hosts. — Many  soft-bodied  insects  including  plant  lice  and  scales.  It 
is  a  very  efficient  predator  on  the  young  of  the  citrus  mealy  bug 
{Pseudococcus  citri). 

Natural  Enemies. — This  insect  would  be  far  more  useful  if  it  were 
not  in  turn  preyed  upon  by  a  hymenopterous    parasite    {Isodromus 
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THE  GREEN  LACEWING.  . 
Chrysopa  calif omioa  Coq.    (Family  Chrysopidse). 
(Fig.  135.) 

General  Appearance. — The  adult  form  is  well  known  to  all  by  its 
delicate  green  lace  wings  and  long  hair-like  antennae.  The  body  is  also 
green  with  a  longitudinal  yellow  stripe  extending  the  full  length  on 
the  dorsum,  which  distinguishes  this  species  from  all  other  forms.  . 

Life  History. — ^The  eggs  are  oblong,  pearly-white  and  attached  to  a 
fine  stalk,  which  suspends  them  nearly  one  half  inch  in  the  air.  The 
young  vary  from  one  eighth  to  nearly  an  inch  in  length;  are  yellow 


o 


B^o.  135. — ^The  grreen  lacewlng  (Chrysopa  calif ornica  Coq.).  A,  larva;  B,  eggs 
on  the  Blender  stalks;  C,  cocoon  opened;  D,  cocoon  closed;  B  and  F,  adult  females. 
(Essigr.  P.  C.  Jr.  Ent) 

with  reddish  markings  and  characterized  by  their  long  sickle-like  jaws. 
The  larvae  are  great  feeders  upon  all  small  soft-bodied  insects  and  are 
eflScient  aphid  destroyers.  The  cocoons  are  globular  and  white,  being 
fastened  by  supporting  threads.  All  forms  are  abundant  in  summer 
and  may  be  found  throughout  the  entire  year  in  the  southern  part  of 
the  State. 

Distribution. — Throughout  the  entire  State. 

Hosts. — ^Preys  upon  all  soft-bodied  insects,  including  plant  lice,  mealy 
bugs,  young  scales,  larvae  of  many  coccinellids  and  upon  all  of  our 
common  mites.  They  are  also  cannibalistic.  Their  work  is  usually 
the  destruction  of  insect  pests,  but  they  often  do  great  damage  in 
destroying  the  larvae  of  introduced  ladybird  beetles.  The  pupal  forms 
are  preyed  upon  by  internal  parasites,  which  keep  down  their  num- 
bers to  a  considerable  degree. 
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LEPIDOPTERA  (Order). 

SCALE-WINGED  INSECTS. 
MOTHS    AND    BUTTERFLIES. 

The  members  of  this  order  are  among  the  most  familiar  of  all  insects. 
Most  of  the  adults  have  four  well  developed  wings  which  are  charac- 
terized by  being  covered  with  scales  or  modified  hairs,  the  arrangement 
of  which  is  responsible  for  the  varied  and  beautiful  color  pattern  in 
so  many  species.  The  bodies  are  covered  with  fine  soft  hair.  All 
have  complete  metamorphosis — the  larvae  being  known  as  cut  worms, 
army  worms  or  caterpillars,  and  the  pupae  as  chrj^salids.  The  mouth- 
parts  of  the  larvae  are  for  biting  and  chewing  while  those  of  the  adults 
are  abortive  or  for  sucking. 

The  larvae  of  all  species  are  very  destructive  to  plant  life  and  all 
may  be  considered  injurious  with  the  exception  of  the  silkworm  moth, 
which  is  of  great  commercial  importance  in  other  countries. 


SPHINGID^  (Family). 

SPHINX    OR   HAWK   MOTHS. 

The  adult  moths  of  this  family  are  primarily  night-flyers,  though 
occasionally  one  may  be  seen  on  dark  days.  Just  before  nightfall 
numbers  may  also  be  observed  as  they  begin  their  night's  work.  They 
are  among  the  largest  moths,  some  individuals  having  a  wing  expanse 
of  from  four  to  six  inches,  though  the  ones  discussed  here  are  medium 
sized. 

The  caterpillars  are  very  large  and  robust,  being  beautifully  marked 
with  bright  colors,  especially  with  characteristic  colored  spots  around 
the  breathing  spiracles,  along  the  sides  of  the  bodies. 

The  chrysalids  or  pupae  are  easily  distinguished  from  all  other 
species  by  the  proboscis  which  is  curved  from  the  head  to  the  body 
like  a  pitcher  handle. 

The  caterpillars  of  all  these  moths  are  very  harmful.  Their  great 
size  and  ravenous  appetites  enable  them  to  devour  great  quantities  of 
vegetation. 

General  Life  History. — The  winter  is  passed  in  the  chrysalis  stage 
of  the  second  brood.  The  adults  emerge  early  in  the  spring  and  soon 
begin  egg-laying,  the  eggs  being  usually  deposited  directly  upon  the 
leaves,  singly  or  in  small  groups.  These  hatch  in  about  a  week — the 
young  caterpillars  beginning  to  feed  upon  the  tender  foliage  first. 
When  full-grown  they  descend  from  the  plants  and  either  pupate  in 
the  earth  or  among  leaves  or  refuse.  There  are  usually  two  broods  a 
year — the  moths  of  the  first  brood  emerging  about  the  middle  of  the 
summer,  while  those  of  the  second  brood  do  not  emerge  until  the  fol- 
lowing spring. 
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Control. — Though  the  various  members  of  this  family  are  very 
common,  it  seldom  happens  that  the  young  are  seen  in  any  great 
numbers,  but  individuals  are  often  met  with.  The  work  is  usually 
evident  long  before  the  worms  are  detected.  Because  of  their  large 
size  and  characteristic  work  they  are  comparatively  easy  to  locate  and 
upon  these  facts  are  based  the  method  of  hand  picking  as  a  control 
measure.  The  worms  are  either  gathered  and  destroyed  or  simply  cut 
in  two  with  a  pair  of  scissors. 

Poison  sprays  will  also  serve  to  hold  them  in  check,  but  such  a 
method  is  not  practical  in  dealing  with  pests  of  fast  growing  plants 
like  tomatoes,  tobacco,  grapevines,  etc.,  because  of  the  great  number 
of  applications  necessary  to  keep  all  the  foliage  properly  poisoned. 

THE  WHITE-LINED  SPHINX. 

Celerio    lineaia    (Fab.)     (Family    Sphingidae). 

{Dcilcphila  Uncata  Fab.) 

(Fig.  136.) 

General  Appearance. — This  is  a  very  common  insect.  The  adult 
moths  are  quite  large,  having  a  wing  expanse  of  nearly  three  and  one 


Fig.  136. — The  striped  morning  or  wliite-linod  sphinx,  Cchrio  lineata 
(Fab.).     Larva  and  adult.      (After  Riley.) 

half  inches.  The  fore-wings  are  green  with  broad  brown  bands  on 
the  front  and  apical  margins  and  in  the  middle  of  each.  The  veins 
are  white.  The  hind  wings  are  very  small,  dark  brown  with  a 
wide  lighter  band  across  the  middle  of  each.  The  thorax  is  grayish 
with  distinct  white  lines,  while  the  abdomen  is  dark  green  marked  with 
black  and  white  spots.  The  larvae  are  quite  large,  often  more  than 
three  inches  long.     The  color  varies  considerably,  but  is  ^ually  flight 
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green  with  a  row  of  spots  along  each  side  of  the  back.  The  spiracles, 
just  above  the  feet,  are  margined  with  black  and  yellow.  A  pale 
yellow  line  extends  down  the  middle  of  the  back.  The  chrysalis  is  dark 
brown. 

Distribution. — Common  throughout  the  entire  State. 

Food  Plants. — The  larvae  of  this  species  are  so  common  as  to  be 
often  mistaken  for  other  members  of  the  family.  They  are  usually 
found  feeding  upon  the  foliage  of  the  apple,  grape,  pear,  melon  and 
tomato  vines. 

THE  TOMATO  SPHINX. 

PhlegethoHiius  sexta  Johan.     (Family  Sphingidse.) 

(Protoparce  aexta  Johan.) 

{Protoparcc  Carolina  Linn.) 

(Flgr.  137.) 

Gteneral  Appearance. — The  larvae  of  this  moth  are  exceedingly 
large,  often  attaining  a  length  of  nearly  four  inches.  They  are  green 
in  color  with  showy  oblique,  white  stripes,  and  highly  colored  spiracles 


Fig.    137. — Larva    of    the    tomato    sphinx     (Phtcgethontius     sexta     Johan.). 
Natural  size.      (After  Folsom.) 

along  the  side.  They  always  have  the  characteristic  curved  spine  on 
the  last  segment,  which  is  red  in  this  species.  The  crysalis  is  rich 
brown  and  nearly  two  inches  long.  The  adults  are  two  inches  long, 
having  a  wing  expanse  of  from  four  to  five  inches.  The  general  color 
is  gray  with  orange  or  yellow  spots  on  each  side  of  the  abdomen. 
Figure  138  shows  the  color  patterns  very  well. 

Distribution. — Exceedingly  common  throughout  the  entire  State. 

Food  Plants. — The  larvje  work  largely  upon  tomato  plants,  often 
defoliating  large  areas.  They  also  attack  potato,  tobacco  and  various 
SolanacecB, 

Natural  Enemies. — Internal  parasites  perform  an  important  part 
in  the  control  of  this  pest  and  are  responsible  for  the  comparatively 
small  amount  of  damage  done.  Digitized  by  GoOglc 
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THE  TOBACCO  SPHINX. 

Phlegethontius  quinquemaculata  Haw.      (Family  Sphingidffi.) 

(Protoparce  quinquemaciilata  Haw.) 

(Protoparce  celevs  HUbn.) 

(Fig.  138.) 

Gteneral  Appearance. — All  forms  of  this  species  greatly  resemble 
those  of  the  tomato  worm  in  size  and  general  appearance.  The  lateral 
oblique,  white  stripes  of  the  larvae  do  not  extend  as  far  up  the  back 
in  the  tobacco  worm  as  in  the  tomato  worm.     There  are  also  longi- 


FiG.  138. — The  tobacco  sphinx  {Phlegethontius  quinquemaculata  Haw.) 
at  left  and  the  tomato  sphinx  (Phlegethontius  sexta  Johan.)  at  right. 
The  chrysalis  and  larva  are  of  the  tobacco  sphinx.      (Original.) 

tudinal  white  stripes  below  the  spiracles,  forming  **V's*'  with  the 
oblique  stripes.  The  horn  at  the  tip  of  the  body  is  black.  The 
chrysalis  has  a  much  longer  tongue  case  in  this  species  than  has  that 
of  the  tomato  worm.  The  adults  are  about  the  same  size,  this  species 
being  duller  and  with  less  distinct  white  markings.  The  abdomen  is 
more  pointed;  the  spots  are  lighter  orange  in  color  and  two  less  in 
number  than  in  the  tomato  spinx. 

Distribution. — Throughout  the  entire   State.     One  of  the  common 
insects. 

Food  Plants. — The  principal  food  plants  of  this  insect  are  tobacco 
and  tomato,  though  they  feed  upon  various  varieties  of  the  Solanacece. 

Natural    Enemies. — Internal    parasites  prey   upon  the  larvae  and 
greatly  aid  in  keeping  down  the  numbers. 
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THE  ACHEMON  SPHINX  MOTH. 

(Pholus  achemon  (Drury)    (Family  Sphiugidse). 

{Philampelus  achemon  Dniry.) 

(Fig.  139.) 

(General  Appearance. — The  adult  moth  is  of  a  brownish-gray  color 
with  light  and  dark  variegations  and  well  defined  dark  brown  spots. 
The  hind  wings  are  rich  pink  with  brown  border  and  dark  spots.  The 
body  is  reddish  gray  with  two  deep  brown  triangular  spots  on  the 
thorax.  The  expanded  wings  measure  easily  four  inches  across.  The 
larva  or  caterpillar  is  first  green,  changing  to  reddish-brown  as  it 
grows  older.  The  dorsum  is  brown  with  from  six  to  eight  whitish, 
oblique  bars  along  the  sides.     The  pupae  are  rich  brown. 


Fio.  139. — The  Achemon  .sphinx.  Pholus  achemon  (Drury).      (After 

Riley.) 

Life  History. — The  eggs  are  green  and  round.  The  winters  are 
passed  in  the  chrysalis  stage,  the  adults  emerging  about  the  time  the 
foliage  appears  upon  the  gravepines.  The  eggs  are  glued  to  the  leaves 
and  hatch  in  a  comparatively  short  time  into  small  green  caterpillars. 
These  are  ravenous  feeders,  grow  very  rapidly  and  do  much  damage 
to  the  foliage  of  the  vines.  In  about  one  month  they  are  full  grown 
and  go  into  the  ground  to  pass  the  winter  in  the  pupal  stage. 

Distribution. — Common  throughout  the  entire  State,  but  most 
troublesome  in  the  central  part. 

Food  Plants. — The  caterpillars  feed  upon  wild  and  cultivated 
grapevines  and  the  Virginia  creeper. 
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NOCTUID^  (Faimly). 

ARMY    AND    CUT    WORMS. 

The  adult  members  of  this  family  are  practically  all  night-flyers.  The 
young  caterpillars  of  many  are  known  as  cut  and  army  worms  and  are 
among  the  most  destructive  insect  pests,  due  to  their  great  numbers 
which  often  advance  from  field  to  field  like  an  army  devastating  as 
they  go.  Like  the  grasshoppers  they  attack 
practically  all  kinds  of  plants,  including  field 
and  truck  crops,  vineyards  and  orchards,  as  well 
as  flowers  and  weeds. 

The  eggs  are  laid  in  the  spring  by  the  adults 
and  the  larvae  become  exceedingly  numerous  in 
early  summer,  when  most  of  the  damage  is  done. 
The  pupal  stage  is  passed  underground;  the 
light  or  dark-brown,  naked  chrysalids  being 
housed  in  small  earthern  cells.  There  are 
several  broods  a  year.  The  winter  is  usually 
spent  in  the  pupal  stage,  but  some  adults  also 
hibernate. 

Control. — The  control  of  these  insects  has 
aflTorded  difficult  problems  for  years,  and  even 
to-day  the  methods  worked  out  do  not  always 
afford  the  necessary  relief. 

Clean  culture  during  the  fall  of  the  year  and 
thorough  plowing  of  infested  fields  to  break  up 
the  hibernating  pupro  cases  often  greatly  reduce 
the  next  year's  broods.  This  is  especially  im- 
portant in  pea  fields. 

When  the  worms  begin  to  march,  trenches 
should  be  plowed  across  and  ahead  of  their  paths 
with  a  perpendicular  wall  in  front  of  the 
advance.  The  worms  not  being  able  to  cross 
will  gather  in  great  masses  in  these  trenches  and  can  be  easily  killed 
with  crude  oil  or  by  crushing  with  a  narrow  disk  or  roller.  Arsenical 
sprays  applied  as  soon  as  the  worms  begin  to  appear  will  also  materi- 
ally aid  in  protecting  crops  like  potatoes,  tomatoes,  young  trees,  vines, 
etc.,  but  are  seldom  practical  for  forage  crops. 


Fig.  140. — A  climb- 
ing cutworm,  fully 
matured.  (U.  S.  Dept. 
Agrcl.) 
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Poisoned  bait,  composed  of  a  pound  of  paris  green  to  forty  or  fifty 
pounds  of  bran  and  sweetened  either  with  cheap  sugar  or  molasses 


Pig.  141. — Pupae  Into  which  the  army  worms 
transform  after  they  have  burrowed  Into  the 
ground.  The  adult  moths  come  from  these  chrys- 
allds;  a,   natural  size.      (U.   S.   Dept  Agrcl.) 


with    sufficient   water   added   to    make    a   stiff   mash,    placed   in    the 
infested  areas,  will  kill  countless  numbers  of  the  worms. 


Fig.  142. — The  red-tailed  Tachlna  fly  iWinthemia  A-pustulata  Fab.) 
which  Is  an  effective  parasite  of  cutworms  and  army  worms;  a,  fly 
natural  size;  b,  fly  much  enlarged;  c,  army  worm  upon  which  the  fly 
has  laid  eggs,  natural  size;  d,  parasitized  army  worms,  enlarged. 
(U.  S.  Dept.  Agrcl.) 
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Natural  Enemies. — By  far  the  most  iraportant  factors  in  the  con- 
trol of  army  and  cut  worms  are  natural  enemies.    The  parasitic  tachinid 
I  flies  kill  countless  numbers  of  the  worms.     Ilymen- 

\     _      /  opterous  parasites  of  the  family  Ichneumonidc^  also 

prey  upon  the  young.  The  predaceous  ground 
beetles  of  the  family  Carahidce  devour  the  worms 
and  destroy  great  numbers.  That  these  worms  are 
not  injurious  every  year  is  due  wholly  to  the  work 
of  these  natural  enemies. 

THE  ALFALFA  LOOPER. 

Autographa  gamma  californica  Speyer     (Family  Noctuidap). 
(Fig.  144.) 


Fig.  143. — A  car- 
abid  beetle  ( Calo- 
aoma  cali  dum 
Fab. )  which  preys 
upon  army  and  cut 
worms  in  the  Mid- 
dle and  Elastern 
States.  This  bee- 
tle does  not  occur 
in  California,  but 
there  are  many 
ca  rabid  s  here  look- 
ing like  this  ex- 
cept that  they  are 
wholly  black. 
(After    Lugger.) 


Oeneral  Appearance. — The  adult  moths  have  a 
wing  expanse  of  about  one  and  one  fourth  inches 
with  the  body  a  little  over  one  half  an  inch  long. 
The  fore  wings  are  light  bluish-gray  with  rose  or 
rust-colored  and  light  markings,  a  very  distinctive 
feature  of  which  is  one  shaped  like  the  Greek 
letter  gamma  near  the  middle.  The  hind  wings 
and  body  are  dull  gray.  The  eggs  are  hemispherical 
and  pale  yellow. 

The  young  caterpillars  are  light  green  while  the  fully  developed 
forms  are  dark  olive-green;  head  light  green;  three  dark  longitudinal 
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Fig.  144. — The  alfalfa  looper  {Autographa  gamma  californica  Speyor).  a  and  b, 
dorsal  and  lateral  views  of  the  larvae;-  adult  moth  at  the  right.  All  enlarged. 
(After    Hyslop.) 

lines  on  the  body ;  a  dark  spot  back  of  the  eye.  There  are  three  pairs 
of  well-developed  front  legs,  two  pairs  of  abdominal  legs  just  back 
of  the  middle,  and  one  pair  at  the  extreme  posterior  end.  When  full 
grown  the  larvae  attain  a  length  of  about  one  inch.  The  cocoon  is  locsely 
spun  of  white  silk;  the  chrysalis  being  brownish  black  in  color,  or  paler. 


9— H 


Digitized  by  VjOOQ IC 


162 


THE   MONTHLY  BULLETIN. 


Life  History.— According  to  J.  A.  Hyslop,  of  the  United  States 
Department  of  Agriculture,  this  insect  passes  the  winter  in  the  pupal 
and  adult  stages,  the  moths  appearing  early  in  the  spring  and  are  espe- 
cially active,  laying  eggs  in  May  and  June  in  the  alfalfa  fields.  The 
young  larvae  or  loopers  are  plentiful  in  June,  feeding  upon  the  leaves  of 
the  plants.  In  about  two  weeks  they  are  full-grown  and  spin  a  loose 
white  cocoon  among  the  leaves,  in  which  to  pupate.  After  twelve  days 
the  adult  moths  emerge.  The  entire  life  cycle  requires  about  a  month. 
There  are  two  generations  a  year — the  second  broods  coming  on  in  July. 

Distribution. — Throughout  the  central  and  southern  parts  of  the 
State,  having  been  collected  in  Placer,  Alameda,  Kern,  Fresno  and 
Los  Angeles  counties.  It  is  probably  quite  widely  distributed  in  other 
sections. 

Food  Plants. — The  larvae  are  very  destructive  to  alfalfa,  working 
upon  the  leaves  and  blossoms.  They  also  feed  upon  clover,  garden  peas, 
cabbage,  barley,  elder,  dock  and  wild  malva. 

Natural  Enemies. — As  very  well  shown  by  Mr.  Hyslop,  this  insect  is 
so  held  in  check  by  natural  enemies  that  artificial  remedies  are  yet 
unnecessary.  Internal  hymenopterous  parasites  and  tachinid  flies  are 
responsible  for  the  good  work.  In  the  State  of  Washington  five  of  the 
former  and  two  of  the  latter  have  been  recorded. 


THE  BEET  ARMY  WORM. 

Laphygma  exigua  Hiibn.  (Family  Noctuidip.) 

{Caradrina  exigua  Htlbn.) 

(Fig.  145.) 

General  Appearance. — The  adult  moth  is  mottled  gray  with  distinct 
light  markings  on  the  fore  wings.    It  is  about  one  inch  in  length,  with  a 

wing  expanse  of  one  and 
one  half  inches.  The  larvae 
are  slender,  dark  green  in 
color  and   distinctly   striped. 

Life  History.— The  adult 
moths  appear  during  the 
months  of  April  and  June 
and  deposit  eggs,  the  cater- 
pillars hatching  out  in  May 
and  the  last  of  June  and 
becoming  most  abundant  in 
August.  There  are  probably 
three  generations  a  year — 
the  first  and  last  doing  the 
least  amount  of  damage. 

Distribution.  —  Generally 
distributed  throughout  the 
State,  but  more  abundant  in 


FiQ.  145. — The  beet  army  worn,  Laphygma 
exigua  HUbn.  a,  adult  moth :  b.  larva,  lateral 
view ;  c,  larva,  dorsal  view ;  d,  head  of  larva ; 
e,  dorsal  view  of  egg;  f.  side  view  of  egg. 
Enlarged.      (After  Chittenden.) 

the  middle  and  southern  parts. 
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Food  Plants. — The  favorite  food  of  the  caterpillars  is  the  sugar  beet 
and  it  bids  fair  to  become  quite  a  serious  pest  to  that  crop.  Table 
beets,  corn,  potatoes,  peas,  onions,  sunflower,  lambsquarters,  pigweed, 
saltbush  and  the  leaves  of  the  apple,  mallow,  wild  tobacco,  plantain 
and  \\'\\d  grasses  are  also  attacked. 

THE   WESTERN   ARMY   WORM. 

Chorizagrotis  agrcstis  Grote    (Family  Noctuidae). 
(Fig.  146.) 

General  Appearance. — The  adult  moth  is  about  one  inch  long  and 


dark  brown  with  gray  markings, 
attain  a  length  of  two  inches 
and  vary  from  pale  green  to 
dark  brown. 

Life  History. — The  general 
life  historj'  is  practically  the 
same  as  that  of  the  varie- 
gated cutworm  (Peridroma 
margarifosa  var.  saucia 
Hubn.). 

Distribution.  —  Occurs  in 
all  parts  of  the  State. 

Pood  Plants.— This  is  a 
rather  serious  vegetable  pest, 
attacking  beets,  cabbage, 
horse-radish,  radish,  mustard, 
turnip,  peas,  tomatoes,  pota- 
toes, onions,  celery,  rhubarb, 
corn,  grasses,  clover,  alfalfa 
and  forest  and  fruit  trees. 


The  caterpillars  or  army  worms 


Fio.  146. — The  western  army  worm,  Choriz- 
agrotis agrestia  Grote,  showing?  <idult  moth  and 
larvae.     Enlarged.      (After  Chittenden.) 


THE  COMMON  CUT  WORM. 

Euxoa  atomaris   (Smith)    (Family  Noctuidfip). 

(Agrotis  atomaris   Smith.) 
(Fig.  147.) 

General   Appearance. — The   caterpillars   are   light   gray   in   color, 

smooth,  and,  when  full-grown, 
measure  about  one  and  one  half 
inches  in  length.  The  adult  moth 
is  about  one  inch  long  with  a  wing 
expanse  of  two  inches.  The  color 
of  the  fore  wings  is  almost  uni- 
form gray  with  paler  markings, 
while  the  hind  wings  are  much 
lighter. 

Life  History.— The  eggs  are  laid 

early    in    April   by   moths   shortly 

vr^r.    1^7     To«        ^     ,  w    *  .u         emerged   from   the   over- wintering 

Fig.    147. — Larva  and  adult  of  the  -r,,  ...     ^ 

common    cutworm,    Euxoa    atomaria         COCOOns.        Ibe     yOUng     Caterpillars 

/  Smith)      (r*a^      TTrk*.*      r«rt«,    \ 


164 


THE    MONTHLY   BULLETIN. 


burrow  into  the  loose  soil  during  the  day  and  feed  at  night.  When 
full-grown  they  go  into  the  soil,  transform  into  dark  brown  chrysalids 
and  thus  pass  the  winter  in  small  cells,  the  moths  hatching  out  the 
following  spring. 

Distribution. — Especially  abundant  in  the  San  Joaquin  Valley, 
though  the  species  is  widely  scattered  throughout  the  State. 

Food  Plants. — Particularly  injurious  to  grapevines  and  prune  trees 
though  the  larva?  feed  upon  a  great  many  other  plants. 

THE  TOMATO,  CORN  EAR-WORM  OR  COTTON  BOLL-WORM. 

Heliothia  ohsoleta  Fab.   (Family  Noctuidae). 

(Heliothis  armiger  Htibn.) 

(Figr.  148.) 

General  Appearance. — The  adult  moths  are  day  as  well  as  night 
flyers  and  are  exceedingly  common.     They  are  nearly  one  inch  long 


Fig.  148- 


-The   corn   ear-worm.      Heliothis   obsoleta 
Fab.    (U.   S.   Dept.  Agrcl.). 


and  grayish  or  brownish  in  color,  with  or  without  markings  upon  the 
fore  wings.  The  eggs  are  dirty  yellowish-white  in  color.  The  larvae 
are  nearly  two  inches  long  when  full-grown  and  vary  from  yellowish 
to  brownish  in  color  with  longitudinal  gray  and  white  stripes  and  with 
eight  dark  spots  or  tubercles  on  each  segment.  The  pupae  are  rich 
brown. 

Distribution. — Exceedingly  common  in  all  parts  of  the  State. 

Food  Plants. — This  species  is  perhaps  most   commonly  known   in 
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California  as  the  corn  ear-worm  from  its  attacks  upon  the  ears  of 
sweet  com.  The  larvae  enter  near  the  silk  end  and  destroy  either  the 
tip  or  the  whole  ear.  The  damage  done  is  often  enormous.  The  fruit 
of  the  tomato  is  also  attacked,  the  worm  eating  large  holes  into  the 
bottoms  or  sides  and  thus  causing  decay.  In  the  Southern  States  this 
species  works  upon  the  cotton  bolls  and  is  there  known  as  the  cotton 
boll-worm. 

Control. — The  control  of  this  pest  is  somewhat  more  complicated 
than  in  the  case  of  the  ordinary  cutworms,  due  to  the  fact  that  the 
3^oung  worms  work  in  the  ear  of  the  com,  in  the  tomato  or  cotton  boll 
and  are  thoroughly  protected  from  external  remedies.  The  usii  of  early- 
ripening  varieties  as  well  as  a  trap  crop  is  highly  recommended.  Spray- 
ing the  young  ears,  tomatoes,  or  bolls  with  poisoned  sprays  gives  relief 
if  the  work  is  done  thoroughly  and  often,  but  it  must  be  begun  before 
the  worms  are  inside. 

Natural  Enemies. — Natural  enemies  do  little  effective  work  in  con- 
trolling this  pest.  The  tachina  fly  {Frontin<i^  armigera  Coq.)  preys 
upon  it  in  California. 

THE  VARIEGATED  CUTWORM. 

Peridroma  margaritosa  var.  saucia  Htibn.   (Family  Noctuidsp). 
(Fig.  149.) 

Gteneral  Appearance. — The  adult  moths,  or  millers,  are  grayish, 
brown  with  light  markings,  measuring  about  one  inch  in  length.     The 


Fio.  149. — The  common  cutworm,  Peridroma  margaritosa  var. 
saucia  Hilbn.      (Original.) 

cutw^orms  are  rather  dull  brown,  mottled  with  gray  or  dark  above  with 
a  row  of  from  four  to  six  yellow^  spots  on  the  middle  of  the  back.  The/ 
are  about  one  and  three  fourths  inches  long  wheg.  |ulj 
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Life  History. — The  small,  white,  ribbed,  hemispherical  eggs  are  laid 
in  large  irregular  clusters,  usually  upon  the  stems  of  plants.  The  young 
worms  begin  to  feed  as  soon  as  hatched  and  attack  practically  all  vege- 
tation, even  burrowing  into  the  ground  and  eating  the  roots  and  tubers, 
or  gnawing  the  bark  of  trees.  The  pupal  stage  is  passed  in  the  soil, 
the  chrysalis  being  rich  brown  in  color  and  nearly  an  inch  long.  The 
winter  is  passed  in  this  stage.  The  adults  emerge  early  in  the  spring 
and  begin  egg-laying  immediately. 

Distribution. — This  is  one  of  the  most  common  and  important  cut- 
worms in  this  State,  and  occurs  in  all  parts,  being  most  abundant  in  the 
central  and  southern  districts,  but  is  also  present  in  great  numbers 
in  the  north. 

Food  Plants. — As  stated  above,  this  species  works  on  practically 
every  kind  of  vegetation  including  forage,  cereal,  root  and  truck  crops, 
flowers  and  orchard  trees,  while  wild  plants  share  in  furnishing  it  food. 

THE  POTATO  TUBER  MOTH. 

Phthorimwa  operculelUi  ZeUer  (Family  Gelechiidae). 
(Figs.  150-153.) 

General  Appearance. — The  larvse  vary  from  white  to  slightly  pink — 
the   head  being  black.    When   full   grown  they   are   about  one  inch 


Fig.  150. — Potato  tuber  moth  { Phthorimwa  operculella  Zeller).  Larvae  on  the  left, 
cocoons  containing  chrysalids  In  the  middle  and  the  bare  chrysallds  on  the  right. 
Enlarged.      (Essig,  M.  B.  Cal.  Hort.  Com.) 
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long.  The  cocoon  is  spun  of  fine  white  web,  the  chrysalis  being  light 
brown  in  color  and  about  three  eighths  of  an  inch  in  length.  The  wings 
of  the  adults  are  decidedly  gray  in  color  with  the  bodies  silvery.  They 
are  about  one  inch  long. 

Life  History. — The  small  pearly-white  eggs  are  laid  on  the  stems  of 
growing  potato  plants  or  upon  exposed  tubers  in  early  summer,  or  upon 
the  tubers  at  digging  time.  Within  fifteen  days  they  hatch  into  cater- 
pillars, which  feed  upon  the  leaves,  stems  or  tubers,  or  only  upon  the 
latter  when  they  are  stored  in  bins.  It  requires  from  three  to  five  weeks 
to  mature,  when  it  seeks  a  sheltered  place  and  spins  a  cocoon,  in  which 
to  pupate.  During  the  winter  the  pupal  period  may  occupy  several 
months,  but  in  the  summer  and  fall  from  fourteen  to  twenty  days  are 


I 


Fio.  151. — Adults  of  the  pwtato  tuber  moth   (Phthorim(Fa  operciilella 
Zeller)  enlarged  several  times.      (Esslg,  M.  B.  Cal.  Hort.  Com.) 

required.  The  adults  are  night  flyers  and  are  especially  abundant  in 
the  fall,  particularly  when  early  potatoes  are  dug.  If  the  tubers  are 
exposed  over  night  the  females  lase  no  opportunity  to  deposit  their 
many  eggs,  generally  over  all  of  them,  so  as  to  make  a  serious  infesta- 
tion.    The  adults  live  but  a  few  days. 

Distribution. — Throughout  the  central  and  southern  parts  of  the 
State. 

Food    Plants. — Potatoes,    tobacco,    nightshade,    and   cat-tails    are 
attacked. 
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Fig.  152. — Work  of  the  potato  tuber  moth 
(Phthorimaa  operculclla  Zeller)  on  potato. 
VEsslg,  M.  B.  Cal.  Hort.  Com.) 
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Control. — All  host  plants  should  be  kept  from  growing  in  or  around 
the  potato  fields.  Deep  planting  and  hilling  should  be  practiced  to  pre- 
vent access  to  the  tubers.  The  potatoes  should  be  dug  as  early  as  pos- 
sible and  not  allowed  to  remain  in  the  fields  over  night,  unless  sacked. 
In  places  of  general  infestations  the  tubers  may  be  thoroughly  disin- 


FiG.    153. — Cross-sections   of   potato,   showing   tht*   Interior   work 
of  the  potato  tuber  moth.      (Esslg.  M.  B.  Cal.  Hort.  Com.) 

fected  before  storing,  by  soaking  them  in  water  for  thirty-six  hours. 
In  the  storage  bins,  two  pounds  of  carbon  bisulfid  to  every  one  thousand 
cubic  feet  of  air  space  will  prevent  injury,  provided  this  is  done  four 
or  five  times,  or  as  often  as  adult  moths  appear. 
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THE  PEACH  TWIG-BORER. 

Anarsia  UneaieUa  Zell.   (Family  Gelechiidae). 
(Figs.  154-156.) 

General  Appearance. — The  adults  of  this  insect  are  seldom  if  ever 
observed  by  the  average  orchardist.  They  are  small,  between  one 
fourth  and  one  half  inches  long,  and  dark  silvery  gray  in  color.  The 
presence  of  the  larva?  is  easily  told  in  the  spring  by  the  dying-back  of 
the  young  buds  and  twigs.  The  larvae  are  small,  scarcely  more  than  one 
half  an  inch  long  when  full  grown.  The  color  varies  from  pink  or 
dusky  white  to  dark  brown  or  almost  black.  The  cocoons  are  dark 
brown  and  are  hid  away  in  small  protected  places. 


Fig.  154. — The  peach  twig-borer 
iAnaraia  lineatella  ZeU. )  In  winter 
quarters,  a,  twig,  showing  In  crotch 
minute  masses  of  chewed  bark  above 
the  lar\'al  chambers;  b,  same,  much 
enlarged ;  c,  larval  cell  enlarged ;  d, 
larva  greatly  enlarged.  (IT.  S.  Dept.  of 
Agrcl. ) 

Life  History. — The  adults  lay  the  eggs  giving  rise  to  the  hibernating 
larvie  after  August.  These  over-wintering  caterpillars  make  minute 
burrows  in  the  bark  in  which  to  hibernate.  They  are  very  small  but 
their  chambers  are  quite  easily  located  by  the  minute  piles  of  frass 
above  (Fig.  154).  In  the  spring  as  soon  as  the  leaf  buds  open  the 
larviE  leave  their  winter  quarters  and  at  once  begin  to  bore  into  the 
new  buds  or  shoots,  completely  killing  them  (Fig.  156).  They  often 
appear  in  such  great  numbers  as  to  do  much  damage.  They  reach 
maturity  about  May  and  pupate  in  cracks  or  crevices  of  the  bark. 
Their  hiding  places  are  easily  located  by  a  loose  white  web  spun  over 
the  entrance  by  the  larvae  before  pupation  takes  place  (Fig.  155). 
Within  a  week  or  so  the  adults  emerge  and  deposit  their  eggs  at  the 
bases  of  the  young  shoots,  the  larvse  beginning  to  work  upon  them  as 
soon  as  hatched.  These  summer  caterpillars  also  bore  into  the  fruit 
and  cause  much  destruction  in  this  way.  They  pupate  in  the  fall  and 
emerge  as  adults  in  time  to  deposit  the  eggs,  giving  rise  to  the  hibernat- 
ing young,  which  begin  to  appear  in  September.  There  are  three  gener- 
ations a  year — the  hibernating  winter  brood  and  two  summei:  broods. 
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Distribution. — Throughout  the  entire  State,  excepting  in  the  north- 
ern coast  counties  where  peaches  are  not  grown  extensively.  Particu- 
larly harmful  in  the  Sacramento  and  San  Joaquin  valleys. 


FiQ.  155. — The  web  spun  across  the  chamber 
occupied  by  the  pupa  of  the  peach  twIg-borer  In 
summer.  This  web  Is  spun  by  the  larva  and  Is 
a  quick  and  sure  way  of  locating  the  pupa. 
(Original.) 

Food  Plants. — The  larvae  work  in  the  early  spring  upon  the  young 
buds  and  shoots  and  during  the  summer  on  these,  and  on  the  fruit.  The 
twigs  are  also  attacked.  In  all  cases  the  larvae  enter  near  the  tip 
and  w^ork  toward  the  base.  During 
the  early  spring  the  young  start- 
ing buds  are  often  killed  before 
they  are  more  than  two  inches 
long.  In  attacking  the  fruit  they 
enter  at  the  stem  end  and  may 
work  completely  around  the  pit, 
thus  causing  rapid  decay  and  com- 
plete  ruin. 

Control. — Though  once  a  most 
serious  pest,  control  methods  have 
been  perfected  which  make  it  no 
longer  a  menace  to  the  peach 
grower.  These  consist  of  a 
thorough  application  of  lime-sul- 
phur spray  w^hen  the  blossoms 
begin  to  open.  Spraying  when  the 
trees  are  in  full  bloom  is  preferable  to  an  application  before  the  blossoms 
begin  to  appear.  The  commercial  preparation  diluted  one  part  to 
ten  of  water  and  applied  as  a  strong  spray  under  a  pressure  of  from 
150  to  200  pounds  is  found  to  give  excellent  results.  Mr.  Chas.  B. 
Weeks,  horticultural  commissioner  of  Tehama  County,  has  been  using 
this  formula  for  a  number  of  years  and  finds  it  satisfactory  in  every 
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Fig.  156. — The  peach  twIg-borer. 
a.  new  shoot  kille  I  by  larva  early 
in  the  spring;  b,  larva;  c,  pupa;  d. 
tip  of  sjime.  All  enlarged.  (U.  S. 
Drpt.   Agrcl.) 
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THE  ANGOUMOIS  GRAIN  MOTH. 

Sitotroga  ccrcalclla  Oliv.  (Family  Gelechiidffi). 
(Fig.  157.) 

General  Appearance. — The  adult  females  are  light-yellowish,  irides- 
cent brown  with  few  darker  markings  on  the  fore  wings.  They  average 
about  one  inch  in  length,  including  folded  wings.  The  very  small  eggs 
are  oval  elongate  and  slightly  pinkish  in  color.  The  larvae  are  scarcely 
over  one  fourth  of  an  inch  long  but  more  often  small  enough  to  com- 
fortably occupy  the  inside  of  a  wheat  or  barle}^  kernel.  They  are 
robust  and  white.    The  pupse  are  pale  yellowish-brown. 


Fio.    157.- 


-The   ansoumois   gialn    moth    (Sitotroga   cerealella   Ollv. ),    showing   larvae, 
pupae,  adults  and  the  work  on  kernels  of  popcorn.      (Original.) 


Life  History. — In  grains,  the  eggs  are  deposited  on  the  outsides  of 
or  between  the  kernels  in  the  head  or  on  the  cob.  They  are  laid  in  the 
field  in  late  summer  and  fall,  but  in  storehouses  egg-laying  may  con- 
tinue throughout  the  year.  As  soon  as  the  young  hatch  they  bore  a  very- 
minute  hole  and  work  their  w^ay  into  the  interior  of  the  kernel.  In 
wheat  and  barley  only  one  individual  occupies  the  interior,  while  in 
corn  there  may  be  several  or  many.  The  larval  and  pupal  stages  are 
passed  within  the  kernel,  which  is  completely  destroyed.  The  adult  in- 
sect emerges  through  a  small  circular  hole  cut  in  the  thin  wall  and 
escapes  to  mate,  soon  to  start  other  broods.  The  life  cycle  occupies 
about  forty  days,  there  being  many  overlapping  broods  a  year.     In 
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bins  of  grain,  breeding  is  very  rapid  and  great  destruction  is  wrought 
in  a  very  short  time. 
Distribution. — Throughout  the  southern  part  of  the  State. 

Food  Plants. — This  is  primarily  a  grain  pest,  attacking  the  kernel 
and  completely  destroying  the  inside.  Corn,  wheat  and  barley  are 
infested. 

Control. — Crops  should  be  harvested  as  soon  as  possible  to  prevent 
infestation  in  the  field.  After  they  have  been  stored  is  when  the 
greatest  damage  may  be  done  before  the  presence  of  the  pest  is  known. 
Fumigation  with  carbon  bisulfid  as  soon  as  any  adults  appear  is  the 
best  remedy. 

THE  LIMA  BEAN  POD-BORER. 

EticUa  zinckentlUi    (Treit. )     (Family  Pyralidse). 
(Fig.  158.) 

CreneraJ  Appearance. — The  adult  moths  are  gray  with  ocherous 
blotches  on  the  fore  wings.     There  is  a  plain,  broad,  white  band  along 


Fig.   158. — The  work  of  the  lima  bean  pod-borer,  Etiella  zinckenella  (Treit.),  on  bush 

lima  beans.      (Original.) 

the  margins  of  these  wings  and  an  ocherous  band  with  brown  spots 
across  the  inner  fourth.  This  band  is  especially  conspicuous.  The 
hind  wings  are  light  gray.     The  moths  are  small,  scaj^cely  more  than 
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one  half  inch  long.  They  are  exceedingly  active  on  wing  and  foot.  The 
pupa  is  rich  brown  and  usually  enclosed  in  a  thin  white  cocoon.  The 
young  larvae  are  white  or  light  green.  When  full  grown  they  are 
white  or  distinctly  reddish  above  and  greenish  beneath.  The  head  is 
dark  as  is  also  the  prothoracic  plate  and  the  legs.  They  average  about 
one  inch  in  length.     When  disturbed  they  wriggle  violently. 

Life  History. — The  writer  has  never  seen  the  eggs  so  is  unable  to 
state  where  they  are  deposited,  but  judging  from  the  observance  of 
their  work  they  are  probably  laid  upon  the  bean  plants  and  the  pods  as 
soon  aa  they  are  formed.  As  soon  as  hatched  the  young  caterpillars 
bore  through  the  pods  and  begin  feeding  upon  the  beans  inside,  all 
of  which  are  usually  gnawed  into  or  destroyed  before  fully  developed. 
When  ready  to  pupate  the  larvae  either  do  so  in  the  pod  or  select  some 
other  place.  Very  often  they  crawl  into  the  ground  and  pupate  under 
clods  or  any  convenient  shelter.  As  a  protection  a  thin  white  cocoon 
is  spun.  In  this  stage  some  of  the  insects  hibernate  though  many 
appear  as  adults  in  late  summer  and  fall.  There  is  but  one  brood  a 
year.    The  adults  appear  in  the  spring  about  May. 

Distribution. — Most  of  the  records  concerning  this  pest  have  come 
from  the  southern  part  of  the  State  where  it  is  apparently  well  estab- 
lished. As  early  as  1885  Albert  Koebele  collected  it  in  El  Dorado 
County,  and  it  probably  occurs  in  limited  numbers  in  the  central  part 
as  well.  The  moth  is  probably  of  European  or  Asiatic  origin,  having 
been  imported  into  this  county. 

Food  Plants. — The  beans  in  the  pods  of  the  small  bush  lima  beans 
are  the  favorite  food  for  this  moth,  though  it  occasionally  attacks  those 
of  the  large  limas.  This  has  been  observed  in  Ventura  County,  but  is 
not  common  there. 

Control. — Early  beans  are  the  ones  suffering  from  the  attacks  of  the 
caterpillars,  though  the  latter  plantings  do  not  escape.  As  the  bush-lima 
is  usually  the  only  crop  attacked  it  would  be  well  to  plant  the  large  and 
later  varieties  instead. 
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THE  ORANGE  TORTRIX. 

Tortrix  citrana  Fern.    (Family  Tortricidae). 
(Figs.  159,  160.) 

General  Appearance. — The  adult  insects  are  gray  in  color  and  hardly 


Fig.  159. — The  larva  of  the  orange  tortrlx  (Tortrix  citrana  Fern.) 
emerging  from  a  burrow  In  an  orange.  Other  burrows  are  also  visi- 
ble.    (Original.) 

one  half  inch  long.  The  eggs  are  cream-colored,  circular,  flat  and  cov- 
ered with  fine  mosaic-like  mark- 
ings. They  are  laid  so  as  to  over- 
lap like  the  scales  of  a  fish.  The 
larva?  when  full  grown  vary 
from  one  half  to  three  quarters 
of  an  inch  in  length  and  are 
white  or  dusky  in  color.  The 
chrysalids   are   brown. 

Life  History. — The  eggs  are 
laid  in  clusters  in  early  spring, 
usually  upon  the  undersides  of 
the  leaves,  each  moth  depositing 
about  fifty.  The  larvae  hatch 
in  about  two  weeks  and  feed 
upon  the  surface  of  the  orange 
fruit  or  upon  the  foliage  or 
tips  of  the  shoots  of  the  other 
hosts.  Burrows  are  also  made 
in  the  fruit,  especially  through- 
out the  peel,  thus  causing  decay 
and    ruin.     The  young  reach  maturity  in   abo^t .^.  t^'^  @gj]^^.|^  The 


Fio.  160. — The  adult  of  the  orange 
tortrlx  {Tortrix  citrana  Fern.)  near 
entrance  of  larval  burrow.  (After 
Quayle.     Courtesy  Cal.  Exp.  Sta.) 
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pupal  stage  is  passed  within  the  old  burrow  or  any  protected  place 
outside.  The  adults  emerge  in  from  one  to  two  weels.  The  broods 
overlap,  but  there  are  probably  three  generations  a  year. 

Distribution. — Common  throughout  the  citrus  growing  sections  of 
the  southern  part  of  the  State. 

Food  Plants. — The  greatest  damage  is  done  to  the  fruit  of  the  orange, 
by  making  burrows  throughout  the  peel  and  often  into  the  pulp. 
According  to  H.  J.  Quayle  the  larvae  also  work  upon  the  foliage  of  the 
apricot,  willow,  oak,  wild  walnut,  goldenrod  and  many  greenhouse 
plants. 

Control. — Though  the  destructiveness  to  oranges  has  been  quite  great 
in  a  few  instances,  yet  not  enough  actual  damage  has  been  done  to  war- 
rant the  application  of  poison  sprays  or  other  methods  necessary  for 
control.  The  parasitic  braconids  which  work  upon  the  larvae  no  doubt 
play  some  part  in  the  subjection  of  the  pest. 

Natural  Enemies. — The  tachina  fly  {Phorocera  parva  Bigot.)  has 
been  reared  from  this  tortrix  at  Los  Angeles.  Internal  braconid  para- 
sites also  work  upon  it. 

THE  CODLING  MOTH. 

Oydia  pomonella  (Linn.)    (Family  Tortricidaj). 

{Carpocapaa  pomondla  Linn.) 
(Figs.  161,  162.) 

CreneraJ  Appearance. — The  eggs  are  small,  flattened  to  oval  in  shape, 
and  not  larger  than  a  pinhead.  When  freshly  laid  they  are  pearly 
white.  The  larvse  or  so-called  ** worms''  are  very  minute  when  first 
hatched  but  when  full  grown  are  nearly  an  inch  long.  They  are  usually 
pinkish  above  and  whitish  underneath.  The  cocoon  is  made  of  white 
silk  and  is  usually  hid  away  in  some  sheltered  place.  The  pupa, 
scarcely  over  one  half  inch  long,  is  first  yellowish,  turning  with  age  to 
a  dark  rich  brown.  The  adult  moths  are  small  being  much  less  than 
one  inch  long  with  a  wing  expanse  seldom  greater  than  three  fourths  of 
an  inch.  The  fore  wings  are  grayish  brown  with  several  jiray  or  lighter 
cross  lines.  Near  the  tip  of  each  is  a  small  brown  spot  in  which  two 
irregular  golden  lines  appear.  The  hind  wings  are  slightly  lighter 
than  the  fore  wings,  with  fringed  borders.  The  color  harmonizes  well 
with  the  gray  bark  of  the  apple  trees. 

Life  History. — The  winter  is  passed  in  the  larval  stage  upon  the 
trees,  in  such  protected  places  as  under  the  bark,  in  split  holes,  crotches, 
etc.,  or  beneath  trash  or  litter  on  the  ground,  as  well  as  in  storehouses 
where  the  larvce  have  escaped  from  stored  fruit.  In  the  spring  they 
spin  their  whitish  cocoons  and  enter  the  pupal  stage,  which  occupies 
about  twenty  days.  The  first  adult  moths  are  ready  to  emerge  about  the 
time  the  apples  bloom  and  many  continue  to  appear  throughout  the 
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spring  and  summer.  The  first  to  appear  oviposit  mainly  upon  the 
leaves  and  twigs,  very  few  eggs  being  laid  upon  the  fruit.  The  eggs 
of  the  second  generation  are  usually  placed  upon  the  fruit.  The  larvae 
hatching  from  the  first  eggs  usually  begin  to  work  immediately  upon 
the  leaves  while  those  of  the  second  generation  gain  entrance  to  the 
fruit  almost  immediately  at  the  calyx  end.  It  retjuires  about  twenty 
days  for  the  larvae  to  mature. 
The  generations  overlap  greatly 
throughout  the  summer.  Adults 
appear  about  the  middle  and  in 
a  few  days  begin  egg  laying.  The 
entire  life  cycle  occupies  nearly 
fifty  days,  there  being  two  broods 
each  year  in  the  Western  States. 

Distribution. — In  all  parts  of 
the  State,  excepting  the  northern 
coast  counties  and  even  these  are 
not   entirely  exempt. 

Food. — All  varieties  of  the  fruit 
of  apples  and  pears. 

Control. — The  accepted  treat- 
ment for  this  pest  is  spraying 
with  arsenical  sprays.  The  first 
application  should  be  made  just 
as  soon  as  the  petals  of  the  blossoms 
fall  and  the  sepals  of  the  calyx  are  open  (Fig.  162).  It  will  be 
difficult  to  find  a  time  when  all  of  the  calyx  cups  are  the  same,  but 


Fio.  16L — Th«»  codllriK  moth,  Cydia 
pomonella  (Linn.),  a,  apple  cut  to  show 
the  borings  of  the  larva ;  6,  place 
where  the  egg  was  laid  and  the  larva 
started  ;  d,  pupa ;  e,  larva  ;  f  and  g,  adult 
moths :  h,  head  of  larva ;  i,  cocoon. 
(U.  S.  Dept.Agrcl.) 


Fio.  162. — Young  apples  at  the  left  are  Just  right  to  spray  for  the  codling 
moth,  the  calyx  lobes  being  extended  and  open,  while  the  apples  at  the  right 
are  too  mature,  the  lobes  being  clo.sed  and  too  late  to  treat  for  codling  moth. 
(After  Quaintance.) 

work  should  be  started  as  soon   as  possible,  and  the  entire  orchard 
sprayed  within  a  few  days.     Thorough  work  with  hisrhrPjce^M^  and 
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liberal  application  usually  make  one  spraying  sufficient  for  the  control 
of  the  pest  in  this  State  and  two  are  seldom  necessary.  However,  in 
cases  where  the  first  spraying  is  not  sufficient  a  second  application 
should  be  made  at  from  three  to  four  weeks  later.  It  is  a  common 
practice  to  combine  Bordeaux  mixture  with  the  arsenical  sprays  to 
control  fungous  diseases,  such  as  scab,  with  the  one  application. 

Natural  Enemies. — So  far  natural  control  of  the  codling  moth  has 
proven  very  unsatisfactory.  Through  Mr.  George  Compere  the  State 
has  secured  a  hjonenopterous  parasite  {Calliephialtes  messor),  which 
preys  upon  the  larvae  just  after  the  cocoons  are  spun.  This  parasite 
may  be  secured  from  the  State  Insectary. 

THE  CALIFORNIA  TUSSOCK  MOTH. 

Hemerocampa  retusta  Boisd.    (Family  Liparidse). 
(Figs.  163-165.) 

General  Appearance. — The  eggs  are  small,  oval,  white  and  are  laid 
in  closely  woven  clusters,  usually  upon  the  old  female  cocoon.     The  clus- 


^BH^HBHi^Hi^L^^^^^nl^H^I^^^^HMk'Ok    -^^^HHHK 

Fio.  163. — The  caterpillars  of  the  California  tus- 
sock moth  (Hemerocampa  vetuata  Boisd.)  on  apple. 
(After  Volck.) 

ters  or  e^g  masses  are  nearly  spherical,  grayish  brown  in  color  and 
between  one  fourth  and  three  eighths  of  an  inch  in  diameter.    The  full 
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grown  larvae  or  caterpillars  vary  from  one  and  one  half  to  two  inches 
in  length.  They  are  generally  gray  in  color  with  numerous  colored 
spots  and  many  tufts,  consisting  of  four  prominent  white  ones  on  the 
dorsum  and  two  distinct  black  tufts  or  horns  on  the  head  and  one  near 
the  posterior  end.  The  adult  females  are  wingless  and  light  silvery-gray 
in  color.    The  males  are  winged  and  gray  in  color. 

Life  History. — The  eggs  are  deposited  by  the  freshly  emerged  females 
during  the  months  of  May,  June  and  July.  The  caterpillars  upon 
hatching  begin  to  feed  upon  the  young  fruit  and  foliage  and  continue 


Fig.  164. — The  California  tussock  moth.  A  and  B,  adult 
wingless  females ;  D,  cocoons ;  E,  egg  masses  attached  to  the 
cocoons;  F,  eggs;  G,  Internal  parasite  working  upon  cocoons. 
(Original.) 

their  depredations  for  from  forty  to  sixty  days,  when  they  spin  cocoons 
singly  or  in  large  colonies.  The  moths  emerge  the  following  spring, 
mate,  and  the  females  begin  egg  laying.  The  winter  is  passed  in  the 
egg  stage. 

Distribution. — Occurs  throughout  the  central  part  of  the  State,  espe- 
cially along  the  coast. 

Food  Plants. — The  principal  food  of  this  insect  is  the  foliage  or 
young  fruit  of  the  apple,  but  it  also  feeds  upon  live  oak,  the  yellow 
perennial  lupin,  cherry  and  walnut. 

Control. — Spraying  with  poison  sprays  have  proven  unsatisfactory, 
due  to  the  fact  that  the  caterpillars  are  able  to  eat  large  doses  without 
apparent  injury.    Hand  picking  of  the  egg  masses  has  been  followed 
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with  considerable  success  in  the  Pajaro  Valley.  This  is  done  during 
the  winter  months,  after  the  leaves  have  fallen.  Great  care  must  be 
exercised  in  getting  all  the  egg  masses,  to  insure  profitable  results.  The 
eggs  should  be  destroyed  by  immersing  in  oil  or  by  burning. 

When  the  caterpillars  are  on  the  trees  great  numbers  may  be  removed 
by  jarring.  Bands  around  the  tree  trunks,  such  as  are  recommended 
for  cankerworms,  will  keep  those  jarred  off  from  again  ascending  the 
trees.     In  addition  to  the  cotton  and  tanglefoot  bands,  Volck  recom- 


Fia.  165. — Dtad  caterpillar  of  the  Califor- 
nia tussock  moth  moved  to  show  the  pupa 
cases  of  internal  parasites,  which  after  kill- 
ing ft  pupated  underneath  the  dead  body. 
(Original.) 

mends  a  rope  saturated  with  tanglefoot,  or  crude  oil  rich  in  asphaltum 
and  tied  around  the  trunks,  while  bands  soaked  in  a  mixture  of  equal 
parts  of  pine  tar  and  molasses  have  given  satisfaction. 

Steep  earth  cones  around  the  bases  of  the  trunks  may  prove  satisfac- 
tory in  keeping  the  caterpillars  from  reaching  the  foliage. 

Natural  Enemies. — ]\lr.  B.  B.  Whitney  has  succeeded  in  breeding 
three  distinct  hymenopterous  parasites  from  the  larvte  and  pupae.  In 
addition  to  these  there  is  the  e^g  parasite  {Telenomns  orgyice).  A 
dermested  beetle  also  works  upon  the  eggs.  The  tachina  fly  (Tachina 
mella  Walk.)  preys  upon  this  species  and  has  been  bred  out  in  large 
numbers  from  the  masses  of  young  and  pupae.        Digitized  by  GoOqIc 


THE   MONTHLY   BULLETIN. 


181 


THE  EASTERN  APPLE-TREE  TENT  CATERPILLAR. 

Malacosoma  amcricana   Fab.    (Family   Lasiocampidse). 
(Fig.   166.) 

General  Appearance. — The  e^gs  are  cylindrical  to  oval  in  shape  and 
are  laid  in  compact  clusters  around  the  smaller  twigs  so  as  to  form  a 
cylindrical-shaped  mass  over  which  the  female  spins  a  dark  water- 
proof web.  The  caterpillars  hatch  in  the  spring  and  begin  work  upon 
the  tender  leaves  and  shoots,  but  rarely  become  abundant  until  early 
summer.  When  full  grown  the  caterpillars  are  hairy,  about  one  and 
three  quarters  inches  long,  black  in  color  with  distinct  yellow  and  w^hite 
stripes  along  the  back  and  with  blue  and  white  dots  along  the  sides. 
The  cocoons  are  spun  of  yellow  silk  and  the  pupa3  are  rich  reddish 
brown.     The  adults  are  about  one  inch  long  with  a  wung  expanse  of 

from  one  and  one  tenth  to  one  and     

one  half  inches.  The  general  color 
is  purplish  brown,  the  front  wings 
having  two  white  bands  which  are 
parallel  to  the  wing  margin  and  each 
other.     The  hind  wings  are  plain. 

Life  History.  —  The  winter  is 
passed  in  the  e^^  stage,  the  young 
caterpillars  hatching  out  in  the 
spring  after  the  leaves  begin  to 
appear,  but  may  sometimes  be  found 
on  the  trees  before  the  blossoms  are 
gone.  The  caterpillars  attack  the 
foliage.  They  are  social  in  their 
habits  and  soon  spin  a  large  web  on 
which  they  collect  when  not  feeding. 
When  ready  to  pupate  the  larvae  seek 
some   sheltered   place  near  the   host, 

Distribution. — Limited    to   few    localities, 
eastern  nursery  stock. 

Food  Plants. — Apple,  cherry  (cultivated  and  wild),  plum  and 
peach,  the  foliage  and  young  fruit  being  attacked. 

Control. — Destroying  the  egg  masses  during  the  winter  months  is  one 
method  of  getting  rid  of  the  pest,  but  the  usual  arsenical  sprays  for 
codling  moth  or  canker  worm  are  suflficient  to  keep  it  in  check. 

The  tents  may  be  destroyed  by  burning  with  an  asbestos  torch  when 
the  young  congregate  in  them. 


Fia.  166. — The  nest  of  the  ap- 
ple-tree tent  caterpillar,  Mala- 
cosoma a^nericana  Fab.  (After 
Moore. ) 


Probably    imported    on 
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THE  WESTERN  APPLE-TREE  TENT  CATERPILLAR 

Malacosoma  disstria  Hiibn.  (Family  Lasiocampidse). 
(Figs.   167,   168.) 

General  Appearance. — In  general  appearance  this  species  resembles 
the  eastern  apple-tree  tent  caterpillar  {M.  americana)  in  all  stages. 

Life  History. — The  life  history  is  also  like 
that  of  the  eastern  species,  except  that  it 
collects  in  great  colonies  upon  tlie  trunks 
and  larger  limbs  of  the  trees  instead  of 
making  tents  as  does  its  eastern  relative. 

Distribution. — Throughout  the  central  and 
northern  parts  of  the  State. 

Pood  Plant. — The  foliage  and  young  fruit 
of  apple  trees. 

Control. — Practically  the  same  as  for  the 
eastern  form,  except  that  burning  is  not  as 
efficient  for  the  California  species.  When 
disturbed,  most  of  the  caterpillars  fall  to  the 
ground  and  may  be  kept  from  again  reaching 
the  tree  by  a  suitable  band  around  the  trunk. 
Colonies  on  the  trunks  are  easily  and  quickly 
killed  by  a  liberal  application  of  strong 
whale-oil  soap  with  a  large  brush.  Strong 
Fig.    167.— Egg   masses     poisou  spravs  are  also  recommended  as  soon 

of    the    western    apple-tree  ^i        i  *    v       •       j. 

tent  caterpillar.  (Original.)     as  the  larviv  begin  to  appear. 


Fig.  168. — The  Western  apple-tree  tent  caterpillar  (Malacosoma  disstria 
Hflbn.).  Caterpillars  In  a  characteristic  group  on  an  apple  tree.  (Original. 
Pnl    Wort    Com.) 
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THE   BROWN   DAY   MOTH. 

Pseudohazis  cglanterina  Boisd.   (Family  Saturniidse). 
(Figs.  169.  170.) 

General  Appearance. — The  eggs  are  salmon-colored  and  laid  in  clus- 
ters around  small  stems  or  branches,  as  shown  in  Pig.  169.  The  larvse 
are  dark  or  nearly  black  with  fine  lateral,  red  stripes  and  spots  on  the 
dorsum.  The  bodies  are 
covered  with  long  tufts  of 
black  and  light-brown  hairs. 
When  full-grown  they  are  a 
little  over  two  inches  long. 
The  chrysalids  are  dark  red- 
dish-brown and  about  one 
inch  long.  The  adults  are 
beautiful  yellow  moths  blend- 
-ed  with  red  or  salmon  color 
and  regularly  marked  with 
Hack.  The  wing  markings 
.are  shown  in  Pig.  170.  The 
thorax  is  deep  orange;  the 
dorsal  half  of  the  abdomen  is 
yellow  and  the  ventral  half 
red.  A  black  band  encircles 
•each  segment.  The  posterior 
end  has  a  long  tuft  of  yellow 
and  red  hairs.  The  antennae 
of  the  female  are  orange,  and 
brown  in  the  male.  The  legs 
are  yellow  with  black  spines. 

Life  History. — ^The  eggs 
are  deposited  in  the  spring  of 
the  year  upon  various  fruit 
trees,  wild  trees  and  bushes. 
The  yonng  attack  the  foliage, 
almost  entirely  defoliating 
the  plants.  When  full  grown 
the  larvae  seek  the  ground 
w^here  they  pupate  and  thus 
pass  the  winter,  emerging 
early  in  the  spring  as  adults. 
These  are  often  seen  flying  during  the  day. 


Fig.  169. — Egg:s  and  young  caterpillars  of 
the  brown  day  moth  (.Pseudohazia  eglan- 
terina  Boisd.).  The  caterpillars  are  shown 
In  a  characteristic  colony  attacking  the 
lowest  prune   bud.      (U.   S.   Dept.   Agrcl.) 
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Distribution. — Throughout  the  entire  State,  but  more  abundant  in 
the  Sierra  foothills  and  in  the  Sacramento  and  San  Joaquin  valleys. 

Food  Plants. — This  species  attacks  a  great  variety  of  both  wild  and 
cultivated  trees  and  shrubs.  Prune  trees  have  often  been  severely 
attacked,  the  young  larvae  destroying  the  first  appearing  buds. 


Fia.  170. — The  browir  day  moth  ( Pseudohasfis  eglanterina  Boisd.).  Larva  covered 
Win*  cocoons  of  an  Internal  parasite  and  the  adult  male.  (Larva  after  U.  S.  Dept. 
Agrrcl.     Adult  original.     Cal.  Hort.  Com.) 

Control. — The  ej?g  masses  are  very  conspicuous  and  great  numbers 
of  them  may  be  easily  destroyed  by  hand  picking  in  the  spring. 

Arsenical  sprays  applied  when  the  larva?  become  apparent  are  also 
effective. 

Natural  Enemies. — Internal  humenopterous  parasites  perform  a  very 
important  role  in  checking  the  ravages  of  this  pest.  Caterpillars  are 
often  found  with  the  cocoons  of  these  parasites  attached  to  the  bodies 
as  shown  in  Fig.  170.  The  eggs  are  also  destroyed  in  large  numbers 
by  small  parasites. 
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Fig.  171. — The  spring  cankorworm  (Palea- 
crita  vemata  Peck),  a,  adult  male;  b,  fe- 
male; c,  larva;  d,  egg  enlarged  and  In  egg- 
masa      (After  Riley.) 


THE  SPRING  CANKERWORM. 

Palcacrita    vernata    Peck    (Family    CJeometrida'). 
(Figs.  171.  172.) 

Oeneral  Appearance. — The  larvae  are  dark  olive-ti^reen,  brown  or 
nearly  black,  very  slender  and  about  one  inch  long.  Because  of  their 
looping  method  of  traveling  they  are  often  called  measuring  worms. 
In  this  species  they  possess 
but  two  pairs  of  legs  on  the 
under  side  of  the  posterior 
half  of  the  body.  The  cocoon 
is  composed  of  tough  silken 
web.  which  is  not  easily 
broken.  The  pupa  is  grayish 
brown.  The  female  is  wing- 
less and  covered  with  soft 
gray  down.  The  male  is 
winged  and  gray  in  color.    The  eggs  are  regularly  oval. 

Life  History. — The  female  of  the  spring  cankerworm  oviposits  in  the 
spring  before  the  buds  of  the  apple  trees  start.  The  eggs  are  laid 
singly  or  in  irregular  masses  in  crevices  or  under  the  bark-scales  on 
the  limbs,  trunks,  twigs  or 
leaves.  The  young  cankerworms 
hatch  out  just  in  time  to  begin 
destroying  the  first  young  leaves. 
They  often  occur  in  such  num- 
bers as  to  almost  entirely  defoli- 
ate the  trees  and  cause  great 
loss.  After  they  mature  they 
drop  to  the  ground  and  pupate 
in  a  cocoon,  just  beneath  the 
surface,  where  they  hibernate 
through  the  winter,  and  the 
adults  appear  early  the  next 
spring.  There  is  but  one  genera- 
tion each  year.  The  females, 
not  having  wings,  must  crawl  up 
the  trunk  in  the  spring  to 
deposit  their  eggs  in  suitable 
places  during  March  and  April. 

Distribution.  —  Throughout 
the  apple-growing  sections  of 
the  central  part  of  the  State. 

Food  Plants. — Apples,  apri- 
cots, cherries,  prunes,  the  foliage 
being  attacked. 


Fia.  172. — Work  of  cankerworms  on 
apricot.      (Aft^T  Craw.) 


Control. — Inasmuch  as  the  female  is  wingless  tj^tiilPE'^^CSt)*^^^  P^^* 
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is  not  very  rapid  and  control  is  not  so  diflBcult  as  is  the  ease  with  many 
of  the  orchard  caterpillars.  The  female  must  crawl  up  the  tree  trunk 
in  the  early  spring  to  oviposit  and  any  methods  adopted  to  prevent  this 
will  reduce  subsequent  injury  by  the  pest.  Bands  of  adhesive  paper 
or  cotton  around  the  trunks  have  proven  effective,  while  one  of  tree 
tanglefoot,  about  two  inches  wide,  has  been  satisfactory.  Any  of  these 
devices  will  cause  the  females  to  oviposit  below  the  bands  and  the 
young  can  be  easily  and  readily  killed  with  a  soap  wash.  The  bands 
should  be  made  about  the  first  of  March. 

In  cases  where  the  young  caterpillars  are  already  on  the  trees  or 
where  the  above  methods  have  not  kept  them  from  the  foliage,  arsenical 
sprays  should  be  applied. 

Plowing  and  harrowing  close  to  the  trees  in  the  fall  during  Sep- 
tember or  October  will  crush  great  numbers  of  the  pupae  in  the  cocoons 
and  aid  in  reducing  the  next  spring's  broods. 

Natural  Enemies. — The  eggs  are  parasitized  by  calcid  flies  and 
preyed  upon  by  mites,  while  birds,  ichneumonid  parasites,  taehina  flies 
and  predaceous  beetles  prey  upon  the  larvae. 


THE  FALL  CANKERWORM. 

Alsophila  pometaria  Harris    (Family  Geometridae). 
(Flgs.173,  174.) 

Greneral  Appearance. — In  all  of  its  stages  this  insect  greatly  resem- 
bles the  spring  cankerworm  {Paleacrita  vernata  Peck),  but  differs 
in  that  the  larvae  have  three  pairs  of  legs  on  the  posterior  half  of  the 


Fio.    173. — The    fall    cankerworm  (Alsophila  pometaria    Harris), 

a,   adult  male;   b,  adult  female;   c,  side  and   d,  top  view  of  egg;   e, 

egg-mass:  f,  larva  or  cankerworm.  All  natural  size  except  c  and  d. 
(After   Riley.) 

body  instead  of  two  and  the  bodies  are  more  distinctly  striped.  The 
primary  wings  of  the  males  also  have  an  extra  light  band  near  the 
middle.  The  e^rgs  are  shaped  like  small  flower  pots,  being  smaller  at 
the  bottoms  than  at  the  tops,  with  distinct  darker  circles  at  the  tops 
(Fig.  173  c  and  d).  They  are  deposited  in  regular  clusters  of  from 
fifty  to  two  hundred,  standing  side  by  side  in  exposed  places. 
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Life  History. — The  life  history  is  practically  the  same  as  that  of 
the  spring  cankerworm,  but  the  eggs  are  deposited  in  a  compact  mass 
and  glued  to  the  twigs  and  covered  with  hairs  from  the  female's  body 
in  the  late  fall  or  during  the  milder  portions  of  winter,  as  late  as 
March.  The  young  hatch  about  the  same  time  as  those  of  the  spring 
forms  and  work  about  the  same.  The  adults  issue  from  October  to 
December,  or  as  late  as  spring,  and  immediately  crawl  up  the  trunks 
to  deposit  their  eggs. 


Fig.  174. — The  work  of  cankerworms  on 
cherry.      (After  Craw.) 

Distribution. — Found  in  the  central  and  northern  parts  of  the  State. 
Food  Plants. — The  foliage  of  the  apple,  prune,  cherry,  apricot  and 
other  fruit  trees  are  attacked. 

Control. — Control  measures  as  adopted  for  the  spring  cankerworm 
may  be  used  for  this.  Bands  around  the  tree  trunks  will  not  prove  as 
effectual,  because  of  heavy  winter  rains,  unless  they  are  occasionally 
renewed.  These  barriers  must  be  put  in  place  during  September  and 
October  and  continued  until  spring. 

Natural  Enemies. — The  species  is  subject  to  the  same  natural  enemies 
as  is  the  preceding  insect. 

Digitized  by  VjOOQ IC 


188 


THE   MONTHLY   BULLETIN. 


THE  RED-HUMPED  CATERPILLAR. 

Schizura  concinna  S.  &  A.  (Family  Notodontidae). 
(Fig.  175.) 

General  Appearance. — The  full  grown  caterpillar  is  covered  with 
black  tubercles,  which  makes  it  appear  dark.  The  body  is  alternately 
lined  with  white  and  black  stripes  along  the  back  and  with  waved  black 
and  yellow  stripes  along  the  sides.  The  head  is  bright  red  as  is  the 
fourth  segment  (first  abdominal  segment),  which  is  also  larger  than 
any  other  segment,  and  has  a  distinct  hump,  on  the  top  of  which  are 
four  prominent  black  spines  or  tubercles.  From  this  hump  the  name  is 
derived.  The  length  varies  from  one  and  one  fourth  to  two  inches 
when  ready  to  pupate.  The  pupa  varies  from  tan  to  dark-brown  in 
color  and  is  scarcely  one  inch  in  length.  The  adults  are  very  plaio 
brown  or  grayish  moths  and  are  seldom,  if  ever,  seen  by  the  grower. 


Fig.    175. — The  red-humped  caterrillar    (Schizura  concinna  S.  &  A.).     Larva,  much 
enlarged    (original),   and  adult.      (Cal.   Hort.  Com.) 

Life  History. — The  eggs  are  deposited  upon  the  leaves  after  the  trees 
have  put  forth  a  good  growth  in  early  summer — May  and  June.  The 
young  caterpillars  are  thickest  during  June  and  July  but  may  continue 
to  appear  until  late  in  September,  showing  that  eggs  are  often  laid  quite 
late.  Their  work  consists  in  destroying  the  foliage,  the  midribs  of 
the  leaves  being  all  that  usually  remain.  They  work  rapidly  and 
thoroughly,  making  the  attacks  easily  discovered  by  a  careful  observer. 
Late  in  July  and  during  the  months  following  many  of  the  larvae 
become  full  grown  and  drop  to  the  ground,  where  they  spin  a  thin 
cocoon  and  transform.  The  cocoons  are  located  from  one  to  three 
inches  under  the  surface  of  the  ground,  among  the  thickly  fallen  leaves, 
or  in  the  grass  if  it  is  allowed  to  grow  in  the  orchard.  The  winter  is 
passed  in  the  pupal  stage,  the  adults  emerging  in  the  spring  to  oviposit 
after  the  foliage  is  well  out. 

Distribution. — In  the  central  part  of  the  State. 

Food  Plants. — Apple,  hawthorn,  prune,  plum  and  cherry  are 
attacked,  and  much  damage  is  often  done  to  these  trees  because  of  the 
destruction  of  the  foliage  by  the  large  colonies  of  caterpillars. 

Control. — Entire  colonies  may  be  exterminated  by  hand  picking, 
which  is  especially  recommended  for  small  trees.  In  large  orchards 
where  this  is  impossible,  arsenical  sprays  should  be  used.  Hoeing  or 
cultivating  close  to  the  trees  in  the  fall  and  winter  will  kill  many  of 
the  wintering  pupje.  ^-^  , 
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THE  SPOTLESS  FALL  WEBWORM. 

Hyphantria   textor  Harris    (Family   Arctiidae). 
(Fig.  17«.) 

General  Appearance. — The  adults  are  slightly  over  one  half  inch 
long  with  a  wing  expanse  of  one  and  one  half  inches.  The  body  is 
light  and  the  wings  pure  or  dusky  white.  There  are  no  spots  upon 
wings  or  body.  This  species  is  distinguished  from  the  fall  webworm 
(Hyphantria  cunea  Drury)  of  the  Eastern  States  by  the  pure  white 


Fio.  176. — The  spotless  fall  webworm  (Hyphan- 
tria textor  Harris).  Top,  female;  bottom,  male. 
Enlarged.      ( Original. ) 

antennae  and  the  absence  of  spots  on  the  abdomen.  The  full  j^rowii 
larvae  are  very  hairy,  yellowish  or  greenish  in  color,  with  a  darker 
stripe  along  the  back,  a  yellow  stripe  along  the  side  and  covered  with 
whitish  hairs  which  arise  from  black  and  orange-yellow  tubercles. 

Life  History. — This  species  hibernates  in  the  pupa  stage  within  a 
cocoon  attached  to  tree  trunks,  fences,  rubbish  or  under  the  ground. 
The  moths  emerge  in  the  spring,  mate  and  during  the  nights  the 
females  deposit  from  four  hundred  to  five  hundred  eggs  in  clusters 
upon  the  leaves  of  the  food  plants.  The  caterpillars  feed  in  colonies 
and  spin  webs  large  enough  to  accommodate  all  the  members  which 
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may  include  a  large  limb  of  a  tree.  When  full  grown  the  larvae  leave 
the  web  and  descend  to  suitable  pupal  quarters.  There  are  two  broods 
a  year,  the  second  appearing  late  in  the  summer. 

Distribution. — Common  throughout  the  Sacramento  and  San 
Joaquin  valleys  and  is  the  webworm  most  often  encountered. 

Food  Plants. — This  species  feeds  upon  the  foliage  of  a  great  number 
of  wild  and  ornamental  trees  and  shrubs,  as  well  as  upon  fruit  trees. 
During  the  past  year  much  damage  was  done  to  willows  in  the  San 
Joaquin  Valley,  while  peach  trees  suffered  in  Sutter  County. 

Control. — The  application  of  arsenical  poisons,  the  collecting  of  the 
cocoons  and  the  burning  of  the  nests  or  webs  containing  the  larvae  with 
a  torch  are  the  remedies  used  against  this  pest. 

Natural  Enemies. — Internal  parasites  play  a  very  important  part  in 
the  control  of  this  moth. 

THE  STRAWBERRY  CROWN  MOTH. 

Sesia  rutilans   (Edw.)    (Family  Sesiidie).* 

{Synanthedon  rutilans  Edw.) 

(Fig.  177.) 

General  Appearance. — The  adults  are  clear-winged  moths,  the 
females  having  a  wing  expanse  of  about  seven  eighths  of  an  inch,  the 
males  being  somewhat  smaller.  The  ground  color  of  the  body  is  black 
with  oblique  longitudinal  stripes  on  the  thorax  and  yellow  bands 
around  the  abdomen.  The  antennse  are  bluish  black  and  the  legs  yellow 
with  black  rings.  The  fore  wings  are  almost  entirely  covered  with 
brown  and  black  scales  having  a  purple  iridescence.    There  are  yellow 


B 

Fig.  177. — The  strawberry  crown 
moth,  Sesia  rutilans  (Edw.).  A,  crown 
of  strawberry  plant  showing  chrysalis 
from  which  the  adult  has  escaped ;  B, 
larva;  C,  adult.      (After  Klee.) 

stripes  between  the  veins  and  the  outer  border  is  brown  and  yellow. 
The  hind  wings  are  nearly  all  transparent  with  brown  border.  The 
tuft  at  the  tip  of  the  abdomen  is  yellow  and  black.  The  males  are 
much  darker  than  the  females,  having  fewer  and  narrower  yellow  bands 
on  the  body  and  the  anal  tuft  is  larger  and  all  black.     The  larvae  are 

*The  name  ^^geridse  is  still  applied  to   this  family  by  many  entomologists,  j 
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cylindrical ;  white  with  reddish-brown  head,  black  legs  and  mandibles ; 
covered  with  brownish  hair  and  slightly  over  one  half  inch  long.  The 
pupae  are  formed  in  brownish  cocoons,  the  chrysalids  being  reddish 
brown  with  several  rows  of  dark  spines  across  the  back  and  sides. 
They  are  about  one  half  inch  long  and  are  usually  found  within  the 
old  burrows. 

Life  History. — The  adult  moths  begin  to  issue  about  April,  continu- 
ing until  the  latter  part  of  July.  The  eggs  are  laid  soon  after  the  adults 
appear  and  the  young  larvae  apparently  hatch  and  work  during  the 
winter  and  spring,  most  of  the  damage  being  done  in  the  spring,  about 
February,  soon  after  which  pupation  begins  so  that  adults  may  begin  to 
issue  in  April.  The  broods  overlap  considerably  as  pupae  may  be 
found  as  late  as  June. 

Distribation. — Throughout  the  central  and  southern  parts  of  the 
State,  though  specimens  may  occur  quite  far  north  in  the  Sacramento 
Valley. 

Food  Plants. — The  larvae  work  within  the  stems  near  the  base  or  in 
the  roots  near  the  crown  of  the  host  plants.  They  are  exceedingly 
destructive  to  strawberry  plants,  working  within  the  crowns  and  roots. 
They  also  feed  within  the  roots  and  canes  of  raspberry  and  blackberry 
plants.  Their  presence  usually  means  the  complete  destruction  of  the 
plants  unless  control  measures  are  promptly  adopted. 

Control. — Submersion,  when  possible,  is  a  quick  and  thorough  means 
of  exterminating  the  pest  but  of  course  this  is  limited  to  irrigated  dis- 
tricts. The  fields  should  be  flooded  soon  after  the  crop  is  harvested 
and  the  water  left  standing  over  the  vines  for  four  or  five  days.  The 
destruction  of  weakened  and  infested  plants  is  also  recommended  to 
prevent  the  spread  of  the  moth.  Valuable  plants  can  be  protected 
with  screens  or  netting  to  prevent  the  moths  depositing  their  eggs  upon 
them. 

THE  IMPORTED  CURRANT  BORER. 

Sesia  tipuliformis    (Clerck)    (Family   Sesiidse). 
{/Egeria  tipuliformis  Clerck.) 
•      (Figs.   178,   179.) 

Greneral  Appeaxance. — The  adult  females  are  clear-winged  moths 
with  delicate,  slender  bodies  about  three  eighths  of  an  inch  long  and  a 
wing  expanse  of  from  five  eighths  to  three  fourths  of  an  inch.  The 
general  color  is  jet  black  with  deep  blue  iridescence.  There  is  a  yellow 
band  around  the  base  of  the  head;  three  distinct  and  two  indistinct 
yellow  bands  around  the  abdomen  and  two  oblique  longitudinal  yellow 
stripes  on  the  thorax.  Because  of  sunshine  these  lines  and  bands  are 
misleading  in  the  photograph  (Fig.  178)  excepting  the  last  two  abdom- 
inal rings  in  the  left-hand  specimen.  The  areas  on  the  thorax  just 
below  the  wings  are  also  yellow.  The  fore  wings  are  opaque  along 
the  borders,  with  a  small  band  enclosing  a  clear  area  near  the  opaque 
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tips  which  are  bronze.     The  hind  wings  are  clear,  excepting  a  brown 


Fig.  178. — Adult  females  of  the  imported  currant  borer,  Seaia  tipuH- 
formia  (Clerck).  The  light-bands  on  the  bodies  are  somewhat  confusing, 
due  to  extremely  bright  light  when  the  photograph  was  taken.      (Original.) 

border.    The  legs  are  banded  yellow  and  black  with  the  inner  sides  of 
tibiae  and  tarsi  yellow  and  the  outer  sides  black.    The  larvaB  are  slightly 


Kio.  179. — The  pupse  cases  of  the  imported  currant 
borer,  Scsia  tipuliformia  (Clerck),  from  which  the  adult 
moths   have   emerged.      (Original.) 
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more  than  half  an  inch  in  length  and  yellowish  white,  with  dark 
heads.    The  chrj'salids  are  amber  brown. 

Life  History. — The  eggs  are  deposited  in  the  early  summer  and  the 
young  upon  hatching  bore  into  the  canes  of  the  currants  and  work 
upon  the  inner  pith  during  the  summer  and  winter,  eventually  destroy- 
ing the  bushes.  Late  in  the  spring  the  pupae  are  found  within  the  old 
burrows  near  an  opening  through  which  the  adult  emerges,  drawing 
nearly  all  of  the  pupal  case  after  it.  The  winter  is  passed  in  the  larval 
stage. 

Distribation. — The  imported  currant  borer  is  limited  to  the  northern 
and  central  parts  of  the  State  and  more  particularly  to  the  Sierra  foot- 
hill regions. 

Food  Plants. — The  young  caterpillars  work  on  the  pith  within  the 
stalks  or  canes  of  the  currant  and  gooseberry,  doing  much  damage  to 
the  fruit-bearing  wood.  In  not  a  few  cases  entire  patches  have  been 
rendered  worthless  before  the  unsuspecting  grower  was  aware  of  the 
real  cause  of  the  dying  bushes. 

Control. — Control  is  rather  difficult  and  consists  in  cutting  out  and 
burning  the  sickly-looking  canes  as  often  as  they  appear. 


THE  CALIFORNIA  PEACH  BORER. 

fianninoidea  opalescena   Edw.    (Family   Sesiidse). 
(Figs.  180-182.) 

General  Appearance. — The  adult  moths  are  nearly  one  inch  in  length 
with  somewhat  greater  wing  expanse.  They  greatly  resemble  wasps 
in  coloration  and  shape;  the  clear  areas  in  the  wings  adding  to  the 
deception.  The  color  is  steel  blue,  the  fringes  of  the  wings  and 
appendages  are  jet  black — the  legs  having  white  tufts.  The  females 
have  a  bronzy  hue  with  the  fore  wings  entirely  covered  with  dark  scales. 
The  dark-brown  eggs  are  depressed  on  the  sides  and  one  end.  The  full 
grown  larva?  are  white  or  dusky  in  color  with  brown  heads  and  attain  a 
lengrth  of  from  one  to  one  and  one  half  inches.  The  pup®  are  light 
brown  and  are  found  in  the  bark  or  around  the  bases  of  the  trees. 

Life  History. — The  eggs  are  always  laid  on  the  lower  trunks  of  the 
trees  a  few  inches  above  the  surface  of  the  soil.  They  are  arranged 
singly  or  in  small  groups  of  from  three  to  fifteen.  Each  moth  lays 
from  two  hundred  to  over  four  hundred  eggs  and  it  requires  from 
fifteen  to  thirty  days  for  them  to  hatch.  The  newly  hatched  larvae 
immediately  seek  shelter  in  cracks  or  crevices  of  the  bark  or  beneath 
the  ground  and  at  once  begin  to  enter  the  trunk  of  the  tree  by  boring 
with  great  rapidity  through  the  bark,  or  in  infested  orchards  they 
enter  the  old  burrows.     During  the  summer  the  young  work  upon 
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the  growing  inner  bark,  moving  downward  or  upward  at  will.  The  bur- 
rows are  usually  made  under  the  surface  of  the  ground  but  occasionally 
they  are  extended  quite  far  up  the  trunks.  This  is  especially  true  on 
the  silver  prune.  The  frass  and  exuding  gum  are  forced  out  of  exit 
holes  through  the  sides  of  the  trees,  thus  greatly  facilitating  the  location 
of  the  burrows.  The  larvse  remain  in  the  burrows  during  the  winter 
months  and  continue  fairly  active.  About  January  and  February  they 
begin  to  transform  into  pupae.     These  remain  in  the  old  burrows  for 


Fig.  180. — The  California  peach  borer  iSanninoidea  opalescens  Edw.).  o,  larva;  b, 
cocoon  and  pupal  skin  ;  c,  pupa ;  c',  abdominal  segrments  of  same ;  jc**,  caudal  end  of 
same;  <i,  adult  female;  e,  adult  male.     Much  enlarged.      (U.   S.  Dept.  Agrcl.) 

about  one  and  one  half  months,  when  the  adults  emerge  in  the  spring 
and  mate  to  begin  egg  laying.  There  is  but  one  generation  of  over- 
lapping broods  each  year. 

Distribution. — At  the  present  time  the  peach  borer  as  a  pest  is 
confined  to  the  Santa  Clara  Valley,  and  to  Alameda  and  San  Mateo 
counties. 

Food  Plants. — This  insect  is  limited,  as  a  pest,  to  a  very  small  area 
of  the  State  and  is  much  dreaded  because  of  the  character  of  its 
work  and  the  great  damage  it  does  to  the  trees  it  infests.  Though 
principally  a  peach  tree  borer  it  works  almost  equally  as  destructively 
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upon  apricots,  prunes,  cherries,  plums,  western  chokecherry  {Cerasus 
demissa) .  Apple  stock  is  attacked  to  some  degree  also. 

Control. — Trees  budded  or  grafted 
upon  stocks  of  any  of  the  host  plants  are 
sure  to  become  infested,  while  it  has  been 
found  that  the  borer  will  not  injure 
trees  grafted  upon  the  ^fyrobalan  plum 
{Prunus  cerasifera).  The  use  of  this 
stock  is  becoming  a  sure  means  of  con- 
trolling the  pest  in  the  future. 

Protective  washes  of  lime-crude  oil 
mixture,  lime-sulphur-salt  mixture;  or 
lime,  coal  tar,  and  whale-oil  soap  are 
recommended  by  Dudley  Moulton  as 
sprays  to  be  applied  before  the  middle  of 
June.  Digging  out  the  worms  or  killing 
them  with  a  crooked  wire  should  be 
practiced  in  the  winter  months. 

Earl     Morris,     horticultural     commis- 
sioner    of     Santa     Clara     County,     has 
invented  a  method  of  control  that  promises  to  be  better  than  anything 
else  yet  tried.    His  method  consists  in  applying  grades  **C  and  **D" 


Fio.  181. — Adult  male  of  the 
California  peach  borer.  (Orig- 
inal.) 


Fio.  182. — Peach  tree  showing  the  asphaltum  treatment 
at  the  base  for  the  peach  borer  (Sanninoidea  opaleacens 
Edw.).      (After  Morris,  Courtesy  Cal.   Exp.   Sta.) 


of  hard  asphaltum.  This  is  done  early  in  the  spring  to  infested  trees 
and  a  heavy  coating  prevents  both  the  issuance  and  entrance  of  from 
ninety-five  to  ninety-eight  per  cent  of  the  insects.  The  material  when 
warm  is  applied  from  five  to  six  inches  below  and  above  the  soil  surface 
with  a  brush.  Two  coatings  are  recommended.  This  method  should 
follow  fall  and  spring  digging  for  the  borers. 
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THE  IMPORTED   CABBAGE   WORM. 

Pontia  rapw  Sch.    (Family   Pieridce). 

{Pieris  rapw  Linn.) 

(Fig.  183.) 

Greneral  Appearance. — Though  this  is  an  imported  insect  it  has 
become  as  common  as  if  it  had  always  been  here.  The  adult  butterflies 
are  about  one  and  one  fourth  inches  long  with  a  wing  expanse  of  two 
inches.  The  color  is  white  with  two  small  black  spots  near  the  middle 
and  a  large  black  spot  at  the  tip  of  each  fore  wing.  The  caterpillars 
are  light  velvety  green  in  color  and  very  finely  dotted  with  minute  dark 
spots.  The  length  when  full  grown  varies  from  one  to  one  and  one 
half  inches.  The  chrysalis  is  about  one  inch  long  and  varies  in  color 
from  yellow  to  green,  light  or  dark  gray. 

Life  History. — In  the  northern  part  of  the  State  the  species  win- 
ters over  in  the  chrysalis  stage,  while  in  the  south  adult  butterflies 


Fig.  183. — Adult  and  larva  of  the 
imported  cabbage  worm  (Pontia  rap(B 
Sch.).     (U.  S.  Dept.  Agrcl.) 

may  be  seen  almost  any  time  of  the  year.  They  become  very  much 
in  evidence  early  in  March  and  are  active  throughout  the  entire  summer 
and  fall.  Egg  laying  begins  soon  after  the  adults  leave  the  chrysalis 
stage.  The  eggs  hatch  in  about  a  week  and  the  young  caterpillars 
begin  feeding  at  once.  They  first  feed  upon  the  outer  leaves,  making 
them  ragged  and  holey,  but  gradually  work  through  towards  the  heart 
of  the  cabbage,  leaving  the  dark-green  excrement  to  mark  their  paths  of 
destruction.  The  growth  is  very  rapid  so  that  in  from  one  to  two 
weeks  they  are  ready  to  select  some  secluded  spot  beneath  an  old  cabbage 
leaf  or  some  nearby  object  and  prepare  for  the  chrj-salis  stage,  which, 
during  the  first  two  generations  in  the  summer  months,  lasts  little 
longer  than  the  larval  stage,  but  which  in  the  fall  continues  throughout 
the  winter.  There  are  several  generations  a  year.  In  fact  in  the 
southern  part  of  the  State  it  seems  as  if  the  breeding  is  only  slightly 
checked  during  the  winter  months. 

Distribution. — Very  common  in  every  part  of  the  State. 

Food  Plants. — The  principal  economic  food  plants  are  cabbage,  cauli- 
flower,   brussels  sprouts,   turnip,   radish,  mustard,    and    horseradish. 
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Other  plants  attacked  are  wild  mustard,  wild  radish,  nasturtium,  mig- 
nonette and  sweet  alyssum. 

Control. — The  larva?,  working  as  they  do  into  the  heads  of  the 
cabbages,  make  *  control  methods  practically  impossible  after  they 
have  once  begun.  Young  plants  may  well  be  protected  by  arsenical 
sprays  which  are  applied  with  safety  until  the  heads  are  half-grown. 
Prof.  L.  Bruner  claims  that  cornmeal  dusted  on  the  cabbages  causes 
the  worms  to  leave.  Clean  culture  should  be  practiced  and  no  cabbage 
or  host  plants  allowed  to  grow  during  the  interval  between  crops  unless 
they  are  freely  sprayed  with  strong  solutions  of  arsenical  sprays. 

Natural  Enemies. — Internal  parasites,  working  upon  the  chrysalids, 
are  important  factors  in  the  control  of  the  pest.  In  this  State  the  small 
parasite  {Pterotnalus  puparum)  is  quite  widely  distributed  and  is  bred 
and  sent  to  all  parts  of  the  State  by  the  State  Insectary.  In  the 
Eastern  States  a  chalcid  {Apanteles  glomeratus)  does  excellent  work 
in  killing  off  the  caterpillars,  but  this  has  not  been  established  in  this 
State.  A  bug  {Phymata  wolffii)  preys  upon  the  butterflies,  which  they 
capture  on  flowers  while  the  wasp  {Polistes  pallipes)  destroys  large 
numbers  of  the  worms. 


THE  CELERY  OR  PARSLEY  CATERPILLAR. 

Papilio  polyxcnen  Fab.    (Family  Papilionidoe). 

(Papilio  aateriaa  Fab.) 

(FlK.  184.) 

General  Appearance. — The  most  evident  forms  of  this  insect  are  the 
feeding  caterpillars,  which  are  indeed  very  striking.    The  youngest  of 


Fig.  184. — Caterpillar  and  chrysalis  of  the  parsley  butterfly   (Papilio 
polyxenea  Fab.).      (Original.) 

these  are  noticeably  darker  with  yellow  spot.s.  When  full  grown  they 
are  yellowish  green  with  distinct  black  bands  and  dots  on  the  bodies. 
If  disturbed  they  throw  out  a  forked,  orange-colored  scent  jo^gan  behind 

Digitized  by  VjOOQ IC 


198  THE   MONTHLY  BULLETIN. 

the  head,  which  exhales  a  very  pungent  and  characteristic  odor.  The 
eggs  are  about  1  mm.  in  length,  at  first  yellow  and  later  reddish  brown 
in  color,  and  flattened  at  the  attached  end.  The  adult  butterflies  are 
commonly  known  as  the  black  swallowtails,  being  black  with  yellow 
markings.  The  chrysalids  vary  from  green  to  dull  gray  and  are  more 
or  less  mottled. 

Life  History. — The  eggs  are  laid  upon  the  food  plants  from  spring 
to  early  summer  and  hatch  in  about  ten  days.  The  caterpillars  are 
voracious  feeders  and  develop  very  rapidly,  being  ready  to  form  chrysa- 
lids in  about  one  month  after  hatching.  Chrysalids  hatch  in  about  two 
weeks.  The  adults  being  strong  fliers  are  able  to  scatter  their  broods 
over  large  areas.    There  are  several  generations  a  year. 

Distribution. — The  caterpillars  are  to  be  found  in  nearly  every  gar- 
den in  the  State.    This  is  especially  true  of  the  central  part. 

Food  Plants. — In  many  localities  this  caterpillar  is  a  serious  pest  of 
celery  and  parsley,  but  feeds  also  upon  carrots,  caraway,  parsnips,  dill, 
fennel  and  related  wild  plants. 

Control. — Though  the  caterpillars  may  be  controlled  by  poison 
sprays  on  some  crops,  these  are  not  safe  for  celery  and  parsley.  The 
larvae  are  so  conspicuous  as  to  make  hand  picking  one  of  the  best  meth- 
ods of  control.  If  care  is  exercised  to  collect  and  destroy  the  first 
larvae  the  second  and  more  damaging  brood  will  be  greatly  reduced. 
Concerted  action  on  the  part  of  all  growers  is  necessary  to  bring  satis- 
factory results. 

Natural  Enemies. — The  ichneumon  parasites,  Tragus  vulpinus  Grav. 
and  T,  exidianator  Brulle,  destroy  great  numbers  of  the  chrysalids. 

THE  CALIFORNIA  ORANGE  DOG. 

Papilio  zolicaon  Boisd.      (Family  Papilionidse.) 

General  Appearance. — The  adult  butterfly  is  one  of  the  smaller  swal- 
low-tails having  a  wing  expanse  of  from  two  to  three  and  one  half 
inches.  The  color  is  black  and  orange-yellow,  each  being  about  equal 
in  extent — ^the  yellow  being  distributed  along  the  edges  and  in  the 
middle  of  the  wings. 

Life  History. — The  eggs  are  laid  singly  upon  the  lower  surfaces  of 
the  leaves,  there  being  from  five  to  seven  on  a  tree.  Upon  hatching  the 
larvae  at  once  begin  to  feed  upon  the  foliage.  Development  is  rapid. 
The  chrysalids  are  found  in  sheltered  places  and  form  the  over-winter- 
ing stage.    The  adults  appear  early  in  the  spring. 

Distribution. — One  of  the  most  widely  distributed  species,  being  espe- 
cially abundant  in  Tulare  County,  in  the  San  Joaquin  Valley  and  other 
parts  of  the  State. 

Food  Plants. — The  natural  food  plants  of  this  insect  are  various 
species  of  UmbeUiferw,  the  most  favored  ones  being  Fceinculmn  vulqare 
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and  Carum  kelloggii.  In  the  Porterville  section,  as  well  as  in  the  vicin- 
ity of  Riverside,  the  larvae  feed  upon  orange  trees  and  in  the  former 
district  promise  to  be  a  pest. 

Control. — The  larvse  occur  singly  and  in  rather  few  numbers  upon 
the  trees,  but  their  ravenous  appetites  and  ability  to  consume  great 
amounts  of  foliage  often  makes  control  necessary.  As  they  are  easily 
located  hand  picking  is  the  remedy  recommended. 

Natural  Enemies. — Fortunately  natural  enemies  play  a  large  part  in 
the  control  of  this  insect,  otherwise  greater  damage  would  be  done. 
Mr.  Karl  R.  Coolidge,  who  first  called  attention  to  it  as  an  orange  pest, 
states  that  a  tachinid  fly  and  a  species  of  Apanteles  prey  upon  the 
larva?. 

COLEOPTERA  (Order). 

SHEATH  WINGED  INSECTS. 
BEETLES  AND  WEEVILS. 

The  insects  of  this  order  are  easily  recognized  by  their  hard,  leathery 
elytra,  commonly  known  as  wing  covers.  The  true  wings  are  folded 
underneath  these.  All  forms  have  complete  metamorphoses,  the  young 
being  wormlike  and  known  as  grubs.  They  usually  have  but  six  func- 
tional legs.  The  pupal  stage  is  quiescent.  The  mouth-parts  are  for 
biting  and  chewing. 

All  of  the  members  of  this  order  are  extremely  destructive,  the  grubs 
and  adults  working  throughout  their  entire  existence.  There  are  great 
numbers  of  destructive  beetles  and  weevils  in  California  but  we  can  in- 
clude only  a  few  of  the  more  important  ones. 

COCCINELLIDyE  (Family). 

LADYBIRD  BEETLES. 

This  family  of  beetles  is  one  of  the  most  important  and  beneficial 
among  insects.  Only  one  genus  of  a  few  species  is  destructive,  while 
the  rest  are  particularly  noted  for  their  work  upon  scale  insects  {Coc- 
cidcB)  and  plant  lice  {Aphidid^B) . 

Eggs. — The  eggs  vary  considerably  with  the  different  members  of 
the  family  and  are  seldom  if  ever  observed.  Those  most  often  met 
with  are  the  salmon-colored  masses  (Fig.  189B)  of  the  Ilippodamia 
sps.,  which  are  laid  on  ends  not  unlike  bunches  of  cigars.  Others 
are  deposited  singly  upon  or  underneath  individual  scale  insects,  in 
the  egg-masses  of  mealy  bugs  or  among  plant  lice. 

Larvs. — The  young  grubs  or  larvae  are  exceedingly  active  and  begin 
to  feed  soon  after  hatching.  As  the  period  of  grow^th  is  short  their 
ability  to  consume  food  must  be  great,  and  we  find  them  unexcelled  as 
predators.  They  have  rather  long,  pointed  and  flattened  lx)dies  (Fig. 
189  C),  well  developed  mouth-parts  and  six  legs.  The  colors  are  exceed- 
ingly variable,  the  bodies  are  hairy,  some  bein^  .^cowi@Q>^^|^ong, 
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white  threads  of  wax  (Fig.  208).  Besides  the  coverings  they  are  pro- 
tected by  offensive  secretions  and  are  not  generally  preyed  upon  by 
insectivorous  animals.  During  their  growth  they  moult  four  times 
and  when  fully  matured  seek  shelter  to  pupate. 

Pupae  or  Nymphs. — The  larvse  not  having  a  waxy  or  exceedingly 
hairy  or  spiny  covering,  usually  hang  by  the  tail  and  pupate  with  the 
head  downward  (Fig.  189D),  while  the  covered  ones  pupate  within 
the  larval  skins  which  give  ample  protection.     Offensive    liquids    are 


Fig.  185. — Two  species  of  CncrivclHda'  (Ilippodamia  convcrgena  Gu6r.  and  H.  ambigua 
Lee.)    emerging   from   liibernating   quarters   in    the   spring.     (After   Carnes. ) 

also  secreted   for  protective  purposes.     The  naked  nymphs  have  the 
ability  to  move  the  suspended  body  very  rapidly  when  disturbed. 

Adults. — The  adult  beetles  emerge  through  slits  in  the  pupal  skins. 
They  are  exceedingly  active,  feeding  throughout  their  existence.  In 
size  they  vary  from  one  sixteenth  to  nearly  one  half  inch  in  length. 
The  color  is  usually  showy  and  of  many  shades  and  combinations.  The 
males  are  somewhat  smaller  than  the  females  and  vsometimes  with 
slightly  different  colorations.  The  winter  is  passed  in  hibernation. 
In  some  species  thousands  of  individuals  collect  in  the  mountains  in 
great  colonies.  With  the  first  warm  spring  weather  these  emerge  from 
the  winter  quarters  and  migrate  to  the  lower  valleys  and  disperse  to 
give  rise  to  succeeding  generations. 
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♦THE  STRIPED  LADYBIRD  BEETLE. 

ParatKBtnia  vittigera  (Mann.). 

(Mcgilla  vittigera  Mann.) 

(Fig.  186.) 

General  Appearance. — The  adult  beetles  vary  from  a  straw  or  light 
pink    to    almost    bronze    and    have 
three     broad,     longitudinal,     black 
stripes  on  the  back,  dark  head,  and 
two  black  blotches  on  the  prothorax. 

Distribution. — The  adults  hiber- 
nate in  quite  large  colonies  and  are 
found  in  most  parts  of  the  State, 
and  especially  in  the,  southern  part. 
They  seem  to  prefer  damp  places 
and  are  usually  common  in  sugar 
beet  fields.  At  Oxnard,  California, 
the  writer  found  this  species  in 
great  numbers. 

Hosts. — Feed  upon  root  lice, 
such  as  the  beet  louse  {Pemphigus 
betce),  and  other  soft-bodied  insects. 


Fia.  186. — The  striped  ladybird  beotle, 
Parana-mia  vittigera  (Mann.).  (Origi- 
nal.    Drawing  by  Birdnekoflf.) 


more    than 


Hippodamia  o-signata  Kirby. 
(Fig.  187.) 

General  Appearance. — The  adult  beetles  are  slightly 
thr^e    sixteenths   of   an    inch    long       ^ 
and    rather    robust.      The    head    is 
black  with  white  front  and  margins ; 
thorax    black    with    white    margins 
and  sometimes  two  white  spots  near 
the  middle;  elytra,  or  wing  covers, 
yellow  or  red  with  a  broad  black 
band    extending   nearly    across   the 
base,  a  wide  black  band  behind  the 
middle  and  a  black  spot  near  the 
tip  of  each.     There  is  sometimes  a 
very  small  black  spot  near  the  mar- 
gin    and  base  of  each  wing  cover.  K.^^y.    \orWnl';'''' DTaw.njA?  mrd! 
The  body  proper  and  legs  are  black,  n^^oflf.) 

Distribution. — Especially  abundant  in  the  northern  part  of  the  State, 
but  is  also  found  in  all  other  sections,  though  only  in  limited  numbers. 
Hosts. — Prey  particularly  upon  plant  lice. 

•The  writer  is  Indebted  to  Mr.  F.  W.  Nunenmacher  for  the  tJ^gif^icG^lWD^S  P€  these 
species.  O 


202 


THE    MONTHLY   BULLETIN. 


damia  convergens. 


Hippodamia  lecontii  Mulf«. 
(Fig.  188.) 

Oeneral  Appearance. — About  the  same  size  and  shape  as  Hippo- 
The  head  is  black  with  a  white  spot  in  middle; 
thorax  entirely  black  with  lateral 
and  front  margins  white ;  elytra  red 
with  one  very  faint  small  black  and 
two  well  defined  spots  near  the 
base  of  each — the  two  spots  near 
the  middle  front  of  the  elytra  often 
unite  with  the  scutellar  spot  at  the 
extreme  middle  base  to  form  an 
inverted  **Y"  (Fig.  188).  Near 
the  tip  of  each  wing  cover  there  are 
two  spots,  the  hind  one  being  small, 
while  the  other  is  large  and  often 
appears  to  be  two  spots  united.  In 
some  individuals  the  markings  may 
appear  almost  identical  with  those  of  Hippodamia  convergens,  but  the 
slender  white  spots  are  always  lacking  on  the  middle  of  the  prothorax. 

Distribution. — Throughout  the  entire  State,  but  not  abundant. 

Hosts. — Preys  principally  upon  plant  lice. 


Fio.    188. — Hippodamia    lecontii    Muls. 
(Original.     Drawing  by  Birdnekoff.) 


THE  COMMON  BLACK-SPOTTED  RED  LADYBIRD  BEETLE. 

Hippodamia  convergens  Gu6r. 
(Fig.    189.) 

Oeneral  Appearance. — The  commonest  of  all  ladybird  beetles  in  this 
State  and  easily  disting:uished  by  the  red  color  and  the  twelve  black 
spots  on  the  elji:ra.  The  head  and  thorax  are  black,  the  latter  with 
two  narrow  lateral  white  margins  and  a  very  small  medium  white  spot 
at  the  base. 

Life  History. — The  eggs  are  salmon-colored  and  deposited  in  clusters 
not  unlike  bunches  of  cigars  on  their  ends.  The  dark  larvae 
soon  after  emerging  search  for  food,  which  at  first  consists  of  very 
5»mall  insects,  such  as  young  scale  insects.  Full  grown  larvae  are 
nearly  one  half  inch  long  and  have  several  reddish  or  salmon-colored 
spots  on  the  thoracic  segments.  The  pupa  varies  from  yellow  to  red- 
dish with  black  markings.  All  stages  of  the  species  exist  throughout 
the  summer  montlis  and  may  be  found  almost  anywhere. 

Distribution. — Throughout  the  entire  State.  The  species  hibernates 
in  great  colonies  in  the  high  Sierras,  from  whence  it  descends  into  the 
lowlands  as  soon  as  warm  weather  melts  the  snow.  ^  , 
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Hosts. — Soft  bodied  insects,  such  as  plant  lice,  young  scale  insects, 
other  species  of  ladybird  beetles,  and  they  may  even  be  cannibalistic. 
The  principal  food  consists  of  plant  lice,  chief  of  which  are  the  melon 


B 


Fio-    189. — The   common   black-spotted   red    ladybird   beetle    (Hippodamia    convergent 
Gu6r.).     A  and  E,  adults;  B,  eggs;  C,  larva;  D,  pupa.      (Essig,  P.  C.  Jr.  Ent.) 

aphis  (Aphis  gossypii  Glover),  the  pea  louse  {Macrosiphum  destructor 
Johns.),  the  bean  aphis  (Aphis  nimicis  Linn.)  and  the  woolly  aphis, 
Eriosoma  lanigera  (Hausm.). 
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THE  COMMON  RED  LADYBIRD  BEETLE. 

*Hippodamia  amhiyua  Lee. 
(Figs.  190,  19L) 

Oeneral  Appearance. — The  adult  beetles  greatly  resemble  the  black- 
spotted  red  ladybird  beetle  {Hippodamia  convergens)  in  size  and 
shape.  The  wing  covers  are  entirely  red  with  a  single  black  spot  at 
the  middle  of  their  bases  and  an  indistinct  light  area  on  each  side  of 


FiQ.  190. — The  common  red  ladybird  beetle  {Hippodamia 
nmhigua  Lee).  A,  adult;  B,  eggs;  C,  larva;  D,  pupa.  (Esslg, 
P.  C.  Jr.  Ent.) 

this  spot.  The  thorax  is  black  with  narrow  lateral  margin  and  two 
narrow  median  spots  white.  The  head  is  black  with  median  and  mar- 
ginal light  spots.  The  eggs  and  immature  forms  are  practically  the 
same  as  those  of  Hippodamia  convergens. 

Distribution. — Throughout    the    entire    State.      A    very    common 
species,  hibernating  with  and  accompanying   Hippodamia  convergens, 

•This  Is  now  being  considered  as  a  varietal  form  of  Hippodamia  convergens  Gu^r. 
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Hosts. — Feeds  upon  practically  the  same  hosts  as  does  Hippodamia 


Fig.  191. — Adult  of  the  common  red 
ladybird  beetle,  Hippodamia  ambigiM 
Lee.  (Original.  Drawing  by  Birdne- 
koflf.) 

convergens,  and  has  also  been  reported  as  preying  upon  young  cottony 
cushion  scale  {Icerya  purchasi), 

THE  TWO-SPOTTED  LADYBIRD  BEETLE. 

Adalia  hipunctata  Linn. 
(Fig.  192.) 

General  Appearance. — The  adult  beetles  are  red  with  a  black  spot 
on  each  wing  cover;  thorax  black  with  white  margins  and  two  small 
light  spots  near  the  middle  base;  head  black  with  light  antennae  and 
palpi ;  legs  black  with  pale  feet. 

Distribution. — This  beetle  was  sent  to  California  by  Mr.  B.  M.  Lelong 
in  the  year  1889,  and  has  become  established  more  particularly  in  the 


Fig.  192. — The  two-spotted  ladybird 
beetle,  Adalia  hipunctata  Linn.  (Origi- 
nal.    Drawing  by  Birdnekoff.) 

central  part  of  the  State.     The    writer    has    specimens    collected    in 
Alameda  County. 

Hosts. — The  larvae  and  adults  of  this  ladybird  beetle   feed    almost 
entirely  upon  plant  lice.  Digitized  by  GoOglc 
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Adalia  bipunctata  var.  humeralis  Say. 
(Fig.  193.) 


General  Appearance.^ 


Fig.  193. — Adalia  bipunctata  var. 
humeralis  Say.  (Original.  Drawing  by 
Blrdnekoff. ) 


The  adult  beetles  are  oval-elongate  in  shape 
and  three  sixteenths  of  an  inch 
long.  The  color  is  shiny  black 
with  the  spots  on  the  face  and 
margins  of  the  prothorax  red. 
^^.  There  are  two  large  red  spots  at 

^  ^^S^  the  marginal  bases  and  two 
smaller  circular  red  spots  back  of 
the  middle  of  the  wing  covers. 

Distribution. — Occurs  in  the 
central  part  of  the  State,  though 
not  at  all  numerous. 


Hosts. — Works  principally  upon 


plant  lice. 


Coccinella  trifaaciata  var.  Juliana  Muls. 
-    (Fig.  194.) 

Oeneral  Appearance. — The  adult  beetles  are  oval  in  shape;  convex 

and  three  sixteenths  of  an  inch  long. 
The  head  is  white  except  a  narrow 
black  line  near  the  prothorax  and 
the  black  eyes;  prothorax  black 
with  all  the  front  and  lateral 
margins,  except  the  extreme  base, 
white;  elytra,  or  wing  covers, 
yellow  or  red  with  a  single  wide 
black  band  extending  nearly  across 
at  the  base.  The  body  and  legs 
are  black. 


Distribution.   —  Occurs     more 
abundantly    in    the   northern    and 
central  parts  of  the  State. 
Hosts.— Works  principally  upon  plant  lice  and  other  soft-bodied  bugs. 


Fio.  194. — Coccinella  trifasciata  var. 
Juliana  Muls.  (Original.  Drawing  by 
Birdnekoff. ) 
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THE  CALIFORNIA  BED  LADYBIRD  BEETLE. 

Coccinella  califomica  Mann. 
(Fig.  195.) 

Oeneral  Appearance. — Average  sized  ladybird  beetle,  rather  short, 
being  about  three  fourths  as  wide 
as  long.  The  head  is  black;  thorax 
black  with  a  white  or  pale  spot  on 
each  margin;  elytra,  orange  or 
scarlet-red  with  no  other  marking 
than  a  small  rhomoidal  dark  spot 
at  their  middle  base,  knowTi  as  the 
scutellar  spot. 

Distribution. — A  very  common 
species  to  be  found  throughout  the 
State  and  especially  abundant  in 
the  northern  coast  counties. 

_,      ,  -n      J  1  1  ^^G-  1^5. — The  California  red  ladybird 

Hosts.   —  J^eedS       largely       upon    beetle.      Cocdnella      califomica      Mann, 
aphids.    In  the  northern  and  central    (Original.     Drawing  by  Blrdnekoff.) 

parts  of  the  State  the  cabbage  aphis  {Aphis  brassiccB  Linn.)  is  a  favorite 
host.     It  also  feeds  upon  young  scale  insects. 


THE  BLOOD-RED  LADYBIRD  BEETLE. 

Cycloneda  aanguinea  ( Linn. ) . 
(Fig.  196.) 

General  Appearance. — The  adults  are  about  three  sixteenths  of  an 
inch  long  and  rounded  oval,  some- 
what convex  in  shape.  The  elytra 
are  dark  red  or  yellowish  in  color 
with  margins  and  bases  paler.  The 
head  is  black  with  front  of  male 
white  and  two  white  spots  on  the 
female;  thorax  is  black  with  front 
white  and  in  the  shape  of  a  broad 
**W,"  but  sometimes  having  two 
lateral  black  spots  in  the  white 
area.  The  body  proper  is  entirely 
black,  the  feet  being  a  little  paler. 

Distribution. — Common  through- 
out the  entire  State. 

Hosts. — Preys  upon   plant   lice 
and  young  scale  insects. 


Fig.  196. — The  blood-red  ladybird 
beetle,  Cycloneda  aanguinea  (Linn.). 
(Original.     Drawing    by    Blrdnekoff.) 
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THE  ASHY-GRAY  LADYBIRD  BEETLE. 

Olla  ahdominalia  Say. 

{Cycloneda  ahdominalis  Say.) 

(Pigs.  197,  198.) 

Qeneral  Appearance. — Yellowish-gray  ground  color  with  many 
small  dark  spots  on  the  dorsum.  The  body  is  average  size,  being  about 
one  fourth  inch  longhand  is  distinctly  broad  or  almost  globular  in  shape. 


Fig.  197. — Ashy-gray  ladybird  beetle  {Olla  ahdominalis  Say), 
showing  eggs  at  top,  adults  at  right-hand  middle,  pupa  at  left-hand 
middle,  larvce  at  the  bottom.      (Esslg,  P.  C.  Jr.  Ent.) 

Life  History. — Greatly  resembles  that  of  Hippodamia  convergens. 
The  larvje  have  yellow  spots  on  the  dorsum  instead  of  red  and  the 
pupa  is  much  lighter  in  color.  It  is  not  known  to  hibernate  in  such 
numbers  as  the  red  forms  and  is  not  nearly  as  common.  Works 
throughout  the  summer  months.  Digitized  by  GoOgk 
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Distribution. — Throughout  the  State,  but  abundant    only    in    the 
southern  part,  especially  in  the  walnut  orchards  of  Ventura  County. 


Fig.  198. — Adult  ashy 
Kray  ladybird  beetle, 
Olla  ahdominalia  Say. 
(Essig,    P.    C.   Jr.    Ent,) 

Hosts. — On  many  species  of  plant  lice,  but  is  the  most  effectual 
check  on  the  walnut  plant  louse,  which  it  often  entirely  subdues  before 
winter. 

THE  EYED  LADYBIRD  BEETLE. 

Olla   oculata   Fab. 

(Cycloneda  oculata  Fab.) 

(Fig."  199.) 

General  Appearance. — The  adults  of  this  species  are  often  mistaken 
for  the  two-stabbed  ladybird  {Chilocorus  bivulnerus).  They  are 
somewhat  larger  with  the  spots  on  the  wing  covers  reddish-yellow  and 
larger.     The  head  and  lower  edges  of  the  thorax  are  also  reddish-yellow. 


Fi«.  199. — The  eyed  ladybird  beetle, 
Olla  oculata  Fab.  (Original.  Drawing 
by  Birdnekoflf.) 

Distribution. — Quite  common  throughout  the  State  and  most  abun- 
dant in  the  central  and  southern  parts. 

Hosts.— This  species  feeds  upon  scale  insects.  ^g.^.^^^^^^QQaJe 
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Olla  plagiaia  Casey. 
(Fig.  200.) 

Gteneral  Appearance. — The  adult  beetles  are  broadly  rounded ;  about 
three  sixteenths  of  an  inch  long  and  three 
fourths  as  wide.  The  head  is  pale;  pronotum 
black  With  pale  lateral  margins;  wing  covers 
black  with  a  large,  irregular,  red  blotch  slightly 
in  front  of  the  middle  of  each.  The  under 
surface  of  the  head  and  thorax  and  bases  of 
the  legs  are  black;  tips  of  legs  and  abdomen 
pale. 

Distribution. — Throughout  the  central  and 
Fia.    200.— ozta    pia-      southem  parts  of  the  State,  but  not  abundant. 

giata      Casey.         (After 

Quayia    Courtesy   cai.  Hosts. — This  spccies  preys  principally  upon 

^"P-  ^"^'^  plant  lice. 


THE  SMALL  GRAY  LADYBIRD  BEETLE. 

Psyllohora  twdata  Lee. 
(Fig.  201.) 

General  Appearance. — A  very  small  gray  beetle  with  many  fine 

dark  brown  irregular  spots  or 
blotches  on  the  elytra.  Scarcely 
one  eighth  of  an  inch  long  and 
oblong  in  shape.  The  larvae  are  also 
small  and  vary  from  straw  to  gray 
in  color. 

Life  History. — This  species  is  so 
small  that  only  the  first  hatched 
scale  insects  are  devoured,  but  the 
great  numbers  of  the  beetles  enables 
them  to  do  much  good.  The  young 
and  adults  alike  are  very  active 
and  feed  almost  constantly. 

Distribution. — A    native    species 
especially  abundant  in  the  southern 
part  of  the  State  in  the  coast  counties  from  Santa  Barbara  to  San  Diego. 
Hosts.— Young  black  scale,  aphids  and  mites. 


Fig.  201. — The  small  gray  ladybird 
be€»tle,  Psyllobora  tirdata  Lee.  (Orig- 
inal.    Drawing  by  Birdnekoflf.) 


Digitized  by  VjOOQIC 
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THE  TWO-STABBED  LADYBIRD  BEETLE. 

Chilocorua  hivulnerus  Muls. 
(Fig.  202.) 

General  Appearance. — The  adults  are  broadly  oval  and  about  three 
sixteenths  of  an  inch  long.  The 
color  is  shiny  black  with  two  round 
blood-red  spots  upon  the  elytra. 
The  extreme  margins  of  the  pro- 
thorax  are  pale.  The  under  side  of 
the  abdomen  is  red.  The  larvae  are 
very  shiny,  dark  in  color,  with  a 
yellow  transverse  band  across  the 
middle. 

Distribution. — This  is  one  of  the 
native  ladybird  beetles  and  is  to  be 
found  in  almost  everj^  part  of  the  .  J'?^-  ^^^-'^^^    two-stabbed    ladybird 

./     ^  beetle.       Chilocorua      bivulnerua      Muls. 

State.  (Original.     Drawing  by  Blrdnekoflf.) 

Hosts. — The  larvae  and  adults  are  voracious  feeders  upon  the  San 
Jose  scale  {Aspidiotus  perniciosus),  young  of  the  black  scale  {Sais- 
setia  olece),  mealy  bugs  (Pseudococcus  citri  and  P.  lojigispinvs) ,  oyster 
shell  scale  {Lepidosaphes  ulmi),  European  elm  scale  (Gossyparia 
spuria)  and  other  scale  insects. 


r'?# 


THE  STEEL-BLUE  LADYBIRD  BEETLE. 

Oreus  chalyheua  (Boisd.). 
(Fig.  203.) 

General  Appearance. — The  adults  of  this  beetle  are  metallic  steel- 
blue  or  green  in  color,  almost  hemispherical  in 
shape  and  between  one  eighth  and  three  eighths  'fSk''* 

of  an  inch  in  diameter.    The  head  of  the  male  is  Qfib 

yellow.  ^^ 


Distribution. — Originally  distributed  through- 
out the  entire  southern  part  of  the  State,  but  is 
now  almost  entirely  confined  to  the  districts 
around  Carpinteria  in  Santa  Barbara  County, 
where  it  is  well  established.  Introduced  into 
California  by  Albert  Koebele. 


Hosts. — Feeds    upon    many    armored    cocci  ds, 
including   red   scale    {Chrysomphalns   aurantii), 


Fig.   203. — The  steel- 
blue      ladybird      beetle, 
Orcua        chalyheua 
11  1      /m  11  u    •         \     ni  (Boisd.).     Top  natural 

yellow  scale  {Chrysomphalus  citnnus),  Chrysom-     size.     (Agrci.  Gaz.  n. 

phahis  rossi,  purple  scale  (Lepidosaphes  heckii),     ^'  ^'^ 

San   Jose  scale    {Aspidiotus  perniciosus)    and  black  scale    (Saissetia 

^^^^'  Digitized  by  Google 
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Axion  plagiatus  Oliv. 
(Fig.  204.) 

Oeneral  Appearance. — The  adult  beetles  are  quite  large,  attaining 

one  fourth  of  an  inch  in  length  and  nearly 
that  much  in  width.  The  shape  is  broadly 
oval  and  convex,  being  almost  hemis- 
pherical; color,  shining  black  throughout 
with  two  large  red  blotches  nearly  covering 
the  basal  halves  of  the  wing  covers.  These 
spots  are  smaller  on  the  males.  The  apical 
margins  of  the  pronotimi  are  pale. 

Distribution. — Apparently  limited  to  the 
southern  part  of  the  State. 

Hosts. — Feeds   upon   young  black   scale 
and  other  young  scale  injects. 


Fig.  204. — Axion  plagia- 
tus Ollv.  (After  Quayle. 
Courtesy  Cal.  Exp.  Sta.) 


PILATE'S  LADYBIRD  BEETLE. 

Axion  pilatii  Muls. 

(Exachomus  pilatii  Muls.) 

(Fig.  205.) 

General  Appearance. — The  adult  beetles  resemble  the  two-stabbed 

and  also  the  eyed  ladybird,  but  are 
larger  than  the  former  and  have  smaller 
and  darker  red  spots  than  the  latter.  They 
also  differ  from  the  two-stabbed  ladybird 
beetle  by  having  the  under  extremity  of 
the  abdomen  black  instead  of  red.  The 
lar\^ae  are  larger  and  lighter  than  the 
young  of  the  two-stabbed  beetle  but  other- 
wise  greatly   resemble   them. 

Distribution. — Occurs   in    limited   num- 
bers in  the  southern  part  of  the  State. 

Hosts. — ^Feeds  upon  scale  insects — young  black  scale  seeming  to  be 
preferred. 

Exochomus  californicus  Casey. 
(Fig.  206.) 

Oeneral  Appearance. — The  adult  beetles  are  broadly  oval,  convex  in 
shape  and  about  three  sixteenths  of  an  inch  long.  The  color  is  shiny 
black  with  a  long  reddish  spot  at  the  marginal  base  and  a  rounded 
spot  of  the  same  color  near  the  tip  of  each  wing  cover. 


Fig.  205. — Pilate's  ladybird 
beetle.  Avion  pilatii  Muls. 
Enlarged  and  natural  size. 
(Cal.    Hort.   Com.) 
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Distribution. — Occurs  throughout  the  entire  State  from  Siskiyou  to 
San  Diego  counties. 


Fio.  206. — Exochomua  califomicua 
Casey.  (Original.  Drawing  by  Blrdne- 
koff.) 

Hosts. — The  young  and  adults  feed  upon  plant  lice,  scales  and  other 
small  soft-bodied  insects. 


Cryptogonus   orhiculu8    SchOn. 
(Fig.  207.) 

General  Appearance. — The  adults  appear  at  first  sight  to  be  black 
but  upon  closer  examination  it  will  be  found  that  there  are  two  quite 
large  reddish-brown  spots  upon  the  back  as  shown  in  Fig.  207.     They 
are  elongate  or  oval  in  shape,  scarcely  one  eighth 
of  an  inch  long  and  are  exceedingly  active.    The 
eggs    are   very   small,    oblong,    yellow    and    laid 
singly.     The  larva?  have  yellow  bodies  which  are 
entirely  covered  with  long  white  cottony-like  fila- 
ments.   The  pupal  stage  is  passed  within  the  old 
larval  skin. 

Distribution. — The  ladybird  beetle  was  intro- 
duced into  California  by  Geo.  Compere  from  the 
Philippine  Islands  during  the  year  1910  and 
liberated  in  the  central  and  southern  parts  of  the 
State,  where  it  has  become  established. 

Hosts. — The  larvoe  and  adults  v/ork  primarily 
upon  the  eggs  and  young  of  the  citrus  mealy  bug  {Pseudococcus  citri) 
and  the  long-tailed  mealy  bug  (Pseudococcus  longispinns) . 


Fig.  207. — Crypto- 
gonus  orbiculua  Schon. 
(Esslg,  P.  C.  Jr.  Ent.) 
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THE  MEALY  BUG  DESTROYER 

Cryptolcemua    montrouzieri    Muls. 
(Figs.    208,   209.) 

General  Appearance. — Adults  are  as  large  as  the  ordinary  red  lady- 
bird beetle,  but  decidedly  pointed  posteriorly.  They  are  black  with 
head,  prothorax  and  posterior  fourth  of  the  eljiira  cinnamon  red.  The 
larvae  are  yellow  and  covered  with  long  filaments  of  white  floceulence 
(Fig.  208A). 


Fig.  208. — Larvae  of  ladybird   beetles.      A,  Cryptoltrmua  montrouzieri  Muls.      B,   Cryp- 
togonus  orbiculus  Schon. ;  C,  Scymnua  guttulatiis  Lee.      (Esslg.  P.  C.  Jr.   EnL) 

Life  History. — The  eggs  are  lemon  yellow  and  deposited  early  in  the 

summer  among  the  egg  masses  of  the 
mealy  bugs.  The  young  prey  upon  the 
eggs,  young  and  adults  of  the  host  and 
work  great  havoc.  They  are  most 
plentiful  during  the  months  of  August 
and  September.  The  pupal  stage  is 
passed  within  the  old  larval  skin.  The 
adults  hibernate  over  winter. 

Distribution. — Throughout  the  mealy 
bug  infested  districts  of  the  State.    This 
species  was  introduced  into  California 
by  Albert  Kopbele  and  is  redistributed 
Fio.     209.— Adult     female    of      fro^     fime     to     time     bv^the     State 

CryptolTmua    montrouzieri     Muls.  *  I      r\r^rs\{> 

(Essiff,   P.   C.   Jr.   Ent.)  InSCCtary.  Digitized  by  VjUU^IV^ 
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Hosts. — This  is  by  far  the  most  important  natural  enemy  preying 
upon  the  various  species  of  mealy  bugs  including  Pseudococcus  citri, 
P.  longispinus  P.  nipce  as  well  as  other  species.  In  not  a  few  cases  it 
lias  done  excellent  work  in  destroying  the  citrus  mealy  bug. 


Hyperaspis  lateralis  Muls. 
'     (Fig.  210.) 

Oeneral  Appearance. — A  rather  small,  black  ladybird  beetle,  nearly 
hemispherical  in  shape  and  slightly  more  than  one  eighth  of  an  inch  in 
diameter.  There  are  two  red  or  yellow  spots  on  the  wing  covers  near 
the  apex,  two  on  the  disc  and  tw^d  long  narrow  blotches  on  the  front 
lateral  margins.  The  edges  of  the  thorax  and  front  of  head  are  yellow. 
The  larvaB  are  yellow  and  entirely  covered  with  long,  white,  cottony-like 
filaments.  The  pupae  of  this  ladybird  are  destroyed  in  great  numbers 
l)y  an  internal  hymenopterous  parasite  which  keeps  the  species  from 
doing  effective  work  on  the  mealy  bugs. 


Fio.     210. — Hyperaspis     lateralis     Muls. 
(Essig,  P.  C.  Jr.  Ent.) 

Distribution. — One  of  the  commonest  of  the  coccid  feeders,  being 
more  abundant  along  the  coast  in  the  central  and  southern  portions  of 
the  Stat^. 

Hosts. — ^Adults  and  larvae  feed  upon  the  mealy  bugs  and  also  upon 
the  young  of  other  scale  insects. 


Hyperaspis  undulafa   Say. 
(Fig.  211.) 

General  Appearance. — ^A  very  small  species,  the  adults  being  less 
than  one  eighth  of  an  inch  long.  The  body  is  elongate-oval  and  shining 
black.  The  face  and  sides  of  thorax  of  the  male  are  yellow,  while  in  the 
female  the  former  is  black.  Each  wing  cover  has  three  yellow  narrow 
spots  on  the  margin  and  one  oval  yellow  spot  near  the  middl^P^I^^ 
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Distribution. — A   common   species,   especially    in    moist    locations, 
throughout  the  State. 


Fig.      211. — Hyperaapis     undulata     Say. 
(Original.     Drawing  by  Birdnekoff. ) 

Hosts. — The  larvae  and  adults  feed  upon  plant  lice,  coccids  and  other 
small  soft-bodied  insects. 

Ilyperaspia  dissoluia  Cr. 
(Fig.  212.) 

General  Appearance. — This  is  one  of  the  very  small  species,  being 
little  more  than  one  sixteenth  of  an  inch  long.  The  body  is  elongate- 
oval  and  quite  convex;  shiny  black;  lateral  margins  of  wing  covers 
with  narrow  broken  border  which  may  appear  as  three  distinct  spots 
on  each  side.     The  legs  are  brownish. 


Fig.      212. — Hyperaapis      diasoluta      Cr. 
(Original.     Drawing  by  Birdneltoff.) 

Distribution. — Occurs  in  limited  numbers  in  southern  and  central 
parts  of  the  State,  as  specimens  have  been  collected  in  Alameda  and 
Los  Angeles  counties. 

Hosts.— Feed  upon  young  scale  insects.  Digitized  by  C^OOgle 
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Hppcraspis  mcerens  Lee. 
(Fig.  213.) 

General  Appearance. — The  adult  beetles  are  very  small,  averaging 
about  one  tenth  of  an  inch  in  length  for  the  males  and  one  eighth  of 
an  inch  for  the  females.  They  are  elongated  in  shape  and  shiny  black 
with  yellowish  or  reddish  markings  as  shown  in  Fig.  213. 

Distribution. — Common  in  the  southern  part  of  the  State,  especially 
in  Ventura  County. 


Fig.   213. — Hyperc^pis  mfrrena 
Lee.      (Original.) 

Hosts. — Large  numbers  of  this  species  were  taken  in  lemon  orchards 
where  they  were  feeding  upon  young  black  and  purple  scale. 


Jfyprraspis  spiculinota  Fall. 
(Fig.  214.) 

General  Appearance. — The  largest  adult  beetles  are  about  one  eighth 
of  an  inch  long;  elongated  in  shape;  shiny  black  with  yellowish  or 
reddish  markings  as  shown  in  Fig.  214  and  with  pale  legs,  antennae 
and  palpi. 

Distribution. — Limited  to  the  southern  part  of  the  State. 


Fio.    214. — Uyperaapis    spiculinota 
Fall.      (Original.) 

Hosts. — This  species  preys  upon  young  scale  insects. 

Digitized  by  VjOOQIC 
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THE  SMALL  BROWN  LADYBIRD  BEETLE. 

^cymnu8  sordidus  Horn. 
(Fig.  215.) 

General  Appearance. — Very, small  light  brown  beetle,  scarcely  more 
than  one  eighth  of  an  inch  long. 

Life  History. — The  eggs  are  very  minute  and  deposited  in  suitable 
feeding  grounds.  The  larvae  cover  themselves  with  a  thick  coat  of 
long  white  waxy  flocculence  and  greatly  resemble  mealy  bugs.  Though 
small  they  are  voracious  feeders,  especially  upon  the  smaller  species, 
of  plant  lice  and  also  upon  young  scale  insects.  The  pupae  are  formed 
within  the  old  larval  skins. 


Fig.  215. — Larvae  and  adult  of  Scyinnu-s  sordidus  Horn.     The  former  slightly 
and  the  latter  greatly  enlarged.      (Essig,  P.  C.  Jr.  Ent.) 

Distribution. — Throughout  the  entire  State,  but  more  abundant  in 
the  south. 

Hosts. — This  species  preys  upon  mealy  bugs,  the  young  of  the 
armored  scales,  plant  lice  {Aphis  gossypii)  and  other  soft-bodied 
insects.  Large  numbers  of  these  ladybird  beetles  are  to  be  found  in 
the  citrus  groves  of  Ventura  County. 


Scymnus  gtittuhtus  Lee. 
(Fig.  216.) 

General  Appearance. — The  adult  insects  are  oval-elongate  in  shape 
and  scarcely  one  eighth  of  an  inch  in  length.  The 
general  color  is  black,  mottled  with  reddish-brown 
as  shown  in  Fig.  216.  The  larva*  are  about  one 
fourth  of  an  inch  long  with  yellow  bodies  entirely 
covered  with  long,  white,  cottony  filaments.  (Pig. 
208C.)  The  nymphs  remain  in  the  old  larval 
skins  in  secluded  quarters  throughout  the  pupal 
stage. 

Distribution. — This  is  a  native  species,  oceur- 
ing    throughout    the    entire    State,    having    been 


Fio. 


216.— Adult     of 


£;!^c."""'E8sig.''p"c.''jr     often  distributed  by  the  State  Insecjbary. 
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Hosts. — The  larvae  and  adults  work  upon  various  native  mealy  bugs 
as  well  as  upon  the  citrus  mealy  bug  {Pseudococcus  citri)  and  the  long- 
tailed  mealy  bug  {Pseudococcus  longispinus) . 


Scymnus  ncbuloaus  Lee. 
(Fig.  217.) 

General  Appearance. — The  adult  beetles  are  exceedingly  small, 
bdng  less  than  one  eighth  of  an  inch  in  length.  They  are  somewhat 
elongated  in  shape  and  vary  from  light  to  dark  brown  in  color,  with 
indistinct  dark  markings.  The  larvae  are  covered  with  long,  white 
cottony  filaments. 

Distribution. — Throughout  the  southern  part  of  the  State. 


Fig.  217. — Scymnua 
nebulosua  Lee.  (After 
Quayle.  Courtesy  Cal. 
Exp.   Sta.) 

Hosts. — The  writer  has  collected  the  larvae  of  this  species  in  large 
numbers  in  the  canyons  of  Ventura  County,  where  they  were  feeding 
upon  a  small  native  plant  louse  {Eichochaitophonis  populifolii  Essig). 
Quayle  reports  it  as  feeding  upon  red  and  purple  scale.  It  also  preys 
upon  various  species  of  mealy  bugs  doing  effectual  w^ork  upon  the 
citrus  species  {Pseudococcus  citri). 


Scymnus  marginicolUs  Mann. 
(Fig.  218.) 

Gkneral  Appearance. — A  small  dull-black  ladybird  beetle  with  red- 
dish prothorax  and  head — the  former  having  a  black  spot  at  the  base  in 
the  males  and  nearly  all  black  at  the  base  in  the  females.  It  is  less  than 
one  eighth  of  an  inch  long  and  distinguished  from  Lindorus  lopanthce 
by  its  dull  color,  the  latter  being  shiny. 

Life  History .-^The  young  feed  throughout  the  spring  and  summer. 
The  adults  which  hibernate  over  winter  begin  to  work  early  in  the 
spring  and  continue  ujatil  the  next  winter.  They  do  nearly  as  much 
feeding  as  do  the  larvae. 

Distribution. — Throughout  the  entire  State,  especially  along  the 
coast.     A  native  species. 
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Hosts. — This  beetle  feeds  upon  many  species  of  aphids  and  coceids. 


Fig.  218. — Adult  female 
of  Scymnua  marginicollia 
Mann.  (Esslg.  P.  C.  Jr. 
Ent) 


and  are  especially  destructive  to  San  Jose  scale  in  the  north  and  to 
red  and  purple  scales  in  the  south. 


THE  MINUTE  BLACK  LADYBIRD  BEETLE. 

Stethoruft  vagans  Blackb. 

(Scymnus  vagans  Blackb.) 

(Fig.  219.) 

Oeneral  Appearance. — One  of  the  smallest  common  species,  so  small 
as  to  be  scarcely  ever  noticed,  being  scarcely  one  sixteenth  of  an  inch, 
long.     Jet  black  in  color  and  oblong  in  shape. 

Life  History. — The  larvae  are  not  usually  met  with  because  of  their 
small  size  and  occurrence  upon  native  shrubbery.  The  adults  follow 
the  infestations  of  mites,  and  feed  almost  entirely  upon  them.  They 
are  very  active  through  the  entire  life  history  and  become  very 
numerous. 


Fig.  219. — The  minute 
black  ladybird  beetle, 
Stethorus  vagans  Blacltb. 
(Original.) 

Distribution. — A  native  species  plentiful  in  the  southern  part  of  the 
State,  and  also  abundant  in  the  coast  counties. 

Hosts. — Small  mites  and  spiders.  Often  abundant  in  citrus 
orchards,  feeding  upon  the  red  spider  {Tetranychus  mytilaspidis 
Riley),  and  the  common  mite  (Tetranychus  himaculatiis  Harv.).  They 
also  prey  upon  the  clover  mite  (Bryohia  pratensis  Garman^. 
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THE  VEDALIA. 

Movius  cardinalis  Mills. 
(Fig.  220.) 

General  Appearance. — Slightly  less  than  one  quarter  of  an  inch  in 
length  and  oval  in  shape.  The  color  pattern  is  very  pronounced  and 
striking,  being  red  and  black,  as  shown  in  Fig.  220.  In  the  females 
red  predominates  while  in  the  males  there  is  more  black.  The  larv» 
are  often  over  one  half  of  an  inch  long  and  lead-gray  in  color  with 
reddish  sides.  They  are  often  covered  with  whitish  powder  from  the 
egg-sacs  of  the  cottony  cushion  scale. 


Fio.  220. — The  vedalia  (Novius  cardinalis  Muls. ).  I'pper  left  picture  shows  egj?8 
laid  upon  the  egg-sacs  of  the  cottony  cushion  scale  (Iccrya  purchasi  Mask.)  ;  upper 
right,  adult  beetle.  In  the  lower  picture  A,  adult  be(tles;  B.  pupae;  C,  kirvce ;  I), 
cottony  cushion  scale  to  show  comparative  size.  (Orislnal.  Drawing  of  adult  by 
BirdnekofT. ) 
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Life  History. — The  eggn  are  a  little  larger  than  those  of  Novius 
koehelei,  but  are  the  same  color  and  laid  in  similar  places.  The  young 
feed  upon  the  eggs  and  young  scales  and  do  great  execution.  The  pupa 
stage  is  passed  iu  the  larval  skin  upon  the  leaves  and  limbs  of  the  trees. 
Soon  after  the  adult  stage  is  reached  copulation  takes  place  and  other 
broods  are  brought  forth.  The  great  prolificness  and  appetite  of  this 
species  enables  it  to  do  what  no  other  predator  has  yet  done. 

Distribution. — Throughout  the  citrus  growing  sections  of  the  State. 
Disappears  with  the  host  and  is  constantly  being  sent  out  by  the  State 
Insectary.     Introduced  into  California  by  Albert  Koebele. 

Hosts. — It  feeds  entirely  upon  the  eggs  and  young  of  the  cottony 
cushion  scale  {Icerya  purchasi).  To  this  beetle  is  accredited  the  salva- 
tion of  the  citrus  industry  in  California,  which  was  threatened  with 
destruction  by  the  above  scale. 

KCEBELE'S  LADYBIRD  BEETLE. 

yovius  karbelei  Olliff. 
(Fi^.  221.) 

General  Appearance. — A  very  small  species  being  not  longer  than 
one  eighth  of  an  inch ;  the  males  are  bright  red  with  dark  markings  as 
shown  in  Fig.  221;  the  females  red  with  dark  head,  prothorax,  and 
marginal  spot  near  the  middle  of  each  wing  cover.  The  larvae  are  dark 
red  and  about  one  fourth  of  an  inch  long. 


Fio.  221. — Kcebele's  ladybird  beetle  (Novius  ktrbelei  Olliff).  Lai*vte,  pupa  and 
adults  at  left.  Enlarged  four  times.  Adult  male  at  right.  Greatly  enlarged.  (Orig- 
inal.    Drawing  of  male  by  Birdnekoff. ) 

Life  History. — The  small  oblong  red  eggs  are  deposited  by  the 
females  on  the  egg-sacs  of  the  host  and  hatch  within  a  few  days.  The 
young  immediately  enter  the  egg-sac  and  begin  feeding  upon  the  eggs 
and  young  hatched  scales.  They  pupate  within  their  larval  skins  on 
the  trees  and  emerge  as  adults  wnthin  a  week  or  more.  The  adults 
mate  and  soon  bring  forth  another  brood.  The  females  are  very 
prolific   and   egg-laying  continues  throughout   tlj^itiggtj^Qffi^fe^^^ 
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summer  until  late  fall.  The  adults  hibernate  during  the  colder  winter 
months. 

Distribution. — Throughout  the  citrus  growing  sections  of  the  State. 
It  was  first  introduced  by  Albert  Koebele  and  is  continually  being 
redistributed  by  the  State  Insectary. 

Hosts. — Cottony  cushion  scale  {I  eery  a  purchusi).  This  species  is 
often  more  numerous  and  does  greater  execution  than  does  the  Vedalia 
{Novius  cardinalis),  for  which  it  is  usually  mistaken. 


BLACK  LADYBIRD  BEETLE. 

Rhisohius  ventralis  Er. 
(Fig.  222.) 

Gteneral    Appearance. — The  adults  are  smaller  than  those  of  the 
common  red  ladybird;  rather  oval  in  shape;  black  and  covered  with 


Kxo.  222. — The  black  ladybird  beetle  (Rhizohiua  ventralis  Er.).     A,  larva;  B,  puoa;  C, 
ventral  aspect  of  adult;  D,  dorsal  aspect  of  adult.      (Essig,  '^    "  ^   .  ^ 
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fine  hairs  which  give  them  a  grayish  appearance.  The  abdomen  is 
sahnon  colored.  The  young  are  dark  brown  or  black  and  covered  with 
many  spines. 

Life  History. — The  eggs  are  deposited  singly  or  a  few  at  a  place 
among  the  egg  masses  of  mealy  bugs,  under  the  bodies  of  the  black 
scale  or  among  other  scale  insects.  The  young  begin  feeding  ss  soon  as 
they  emerge  upon  the  smaller  hosts  first.  The  numbers  of  the  host  are 
so  great  that  the  actual  good  done  is  not  so  marked  as  in  the  cases  of 
many  other  predators.     The  adults  move  little  except  when  annoyed. 

Distribution. — Throughout  the  entire  State.  This  species  was 
imported  by  Albert  Koebele,  especially  as  an  enemy  of  black  scale 
{Saissetia  olece). 

Hosts. — The  young  feed  upon  the  eggs  of  the  black  scale,  mealy  bugs, 
hemispherical  scale  and  other  similar  insects. 

Lindorus  lopanthce  Blaisd. 

{Rhizohius  lopanthw  Blaisd.) 

{Rhizobiua  ioowoomhw  Blackb.) 

(Fig.  223.) 

General  Appearance. — The  adult  beetles  are  rather  broadly-oval  in 
shape  and  about  one  eighth  of  an  inch  long.  The  color  is  bright 
metallic  black  or  bronze.  The  head  and  thorax  are  reddish  brown 
with  a  dark  spot  at  the  middle  base  of  the  latter.  This  species  is  very 
often  confused  with  Scymmis  marginicollis  but  may  readily  be  distin- 
guished from  it  by  the  lustrous  bronze  color.  The  larvae  are  light 
brown  in  color  with  an  elongated  yellow  spot  on  the  middle  of  the  back. 


Fig.      2  23. — Lindorus     lopanthcr     Blaisd. 
(OriRintil.     Drawing  by  Birdneicoff.) 


Distribution. — This  species  was  introduced  into  California  by  Albert 
Kcebele  and  has  become  generally  established  in  the  southern  part  of 
the  State. 
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Hosts. — The  larvae  and  adults  of  this  beetle  are  voracious  feeders 
upon  red  scale  {Chrysomphalus  aurantii),  yellow  scale  {Chrysomphalus 
citrinus),  ivy  scale  {Aspidiotus  hederce),  pernicious  scale  {Aspidiotus 
permciosus)j  purple  scale  {Lepidosaphes  beckii),  the  citrus  mealy  bug 
{Pseudococcus  citri)  and  black  scale  {Saissetia  olem). 


THE  CALIFORNIA  GRAPE  ROOT-WORM. 

*Adoxus  ohscurus  Linn.    (Family  Chrysomelids). 
(Figs.  224,225.) 

General  Appearance. — The  adult  beetles  are  about  three  sixteenths 
of  an  inch  long,  jet  black  in  color  and  partially  covered  with  fine 
whitish  hairs  giving  them  a  grayish  cast.  The  prothorax  is  noticeably 
narrower  than  the  rest  of  the  body.  The  antennae  and  legs  are  usually 
black,  but  are  sometimes  brown.  The  eggs  are  elongated,  yellowish- 
white  and  one  twenty-fifth  of  an  inch  long.  The  full-grown  larvse  are 
white  with  brown  heads  and  about  one  fourth  of  an  inch  long.  The 
heads  are  usually  curved  in  towards  the  ventral  surface  of  the  body. 
The  pupae  are  white  and  about  the  same  size  as  the  fully  developed 
larvae. 
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Fio.  224. — ^Work  of  the  California  grape  root- 
worm  iAdoxtta  obacurua  Linn.)  on  leaf.  (Cal.  Hort. 
Com.) 

Life  History. — The  eggs  are  laid  early  in  the  spring,  usually  in 
clusters  of  from  one  to  two  dozen  in  cracks  or  crevices  beneath  the  bark 
upon  the  trunk  of  the  vines,  anywhere  within  six  inches  above  the 
surface  of  the  ground.  They  hatch  in  from  eight  to  ten  days  and  the 
young  larvae  immediately  seek  the  roots  of  the  vines  underneath  the 
ground  and  attack  first  the  small  rootlets  which  are  often  entirely 
—^  • 

•The  light-colored  form  has  the  wing  covers,  tibiae  and  ba«al  half  of  the  antennae 
brown,  while  the  rest  of  the  body  Is  black.  This  species  Is  known  as  Adoxtis  vitis 
Kourc,  and  the  life  history  and  habits  are  almost  Identical  with  those  of  Adoxua 
ob9curu8  Linn. 

Digitized  by  VjOOQ IC 


226 


THE   MONTHLY   BULLETIN. 


destroyed.  The  large  roots  are  also  attacked  and  large  patches  of  bark 
removed.  They  continue  to  feed  underground  until  fall,  when  they 
are  full  grown  and  remain  dormant  during  the  winter,  transforming 
into  delicate  pupae  in  the  spring  and  after  about  two  weeks  emerge 

as  adult  insects.  The  larvae  and  pupae  are 
usually  found  within  a  radius,  of  fifteen 
inches  from  the  trunks  and  at  a  depth  from 
two  feet  to  less.  The  adults  appear  about 
May  to  begin  egg-laying  and  disappear 
in  June. 

Distribution. — This  beetle  occurs  through- 
out the  northern  and  central  parts  of  the 
State,  as  far  south  as  Tulare  County. 

Food  Plants. — The  larval  forms  work 
upon  the  roots  and  the  adults  work  upon  the  foliage  and  fruit  of  prac- 
tically all  the  commercial  varieties  of  grapes. 

Control. — ^^Thorough"  cultivation,  close  to  the  bases  of  the  vines,  will 
kill  many  of  the  larvse  and  pupae.  The  adults  may  be  kept  in  check 
by  repeated  applications  of  arsenical  sprays.  Jarring  them  into  recep- 
tacles, containing  oil,  is  also  recommended. 


Fig.    225. — Adoxua    obacurui 
Linn.      (Original.) 


THE  COMMON  ASPARAGUS  BEETLE. 

Crioceris  asparagi  Linn.  (Family  Chrysomelidae). 
(Fig.  226.) 

Oeneral  Appearance. — The  adult  beetles  are  slightly  less  than  one 
fourth  of  an  inch  in  length  and  very  slender.  The  color  is  metallic 
bluish-black  with  red  thorax  marked  with  black  dots.     The  reddish- 


FiG.  226. — The  common  asparagus  beetle  iCrioceris  asparagi  Linn.),  a,  adult:  b, 
egg  on  leaf;  c,  newly  hatched  larva;  d,  full-grown  larva;  e,  pupa  (all  much  enlarged)  ; 
fs  eggs  on  asparagus  buds — slightly  enlarged.      (After  Chittenden.) 

yellow  or  cream  colored  wing  covers  are  marked  with  black.  The  eggs 
are  elongate,  about  one  tenth  of  an  inch  long,  dark  brown  or  black 
and  stuck  to  the  shoots  by  one  end.     The  larvce  are  shiny  olive  gray 
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with  black  head  and  legs.     The  pupal  stage  is  passed  in  the  ground  in 
a  thin  cocoon,  the  pupae  being  yellowish  in  color. 

Life  History. — The  adults  hibernate  during  the  winter  under  any 
protective  covering  and  appear  in  the  spring  about  the  time  the  young 
asparagus  shoots  are  coining  through  the  ground.  The  adults  imme- 
diately begin  to  feed  Upon  the  tender  sprouts  and  to  lay  their  eggs 
upon  them.  The  eggs  hatch  in  about  a  week  and  the  grubs  begin  to 
feed  upon  the  sprouts.  The  broods  continue  to  work  throughout  the 
summer  eating  all  parts  of  the  asparagus  plants.  After  about  two 
weeks  the  larvae  are  ready  to  pupate.  They  then  leave  the  plant  and 
work  into  the  soil  where  pupation  takes  place  and  within  eight  or  nine 
days  they  emerge  as  adults.  The  entire  life  cycle  requires  about  one 
month  but  there  are  many  overlapping  generations  each  year. 

Distribution. — In  the  year  1904  the  insect  was  reported  as  occurring 
at  Bouldin  Island,  California.  In  1906  it  was  reported  to  occur  in 
great  numbers  at  Oakley.  It  is-  now  likely  to  be  quite  widely  distrib- 
uted throughout  the  central  part  of  the  State. 

Food  Plant. — So  far  as  known  in  this  State  the  pest  feeds  only 
upon  asparagus,  attacking  principally  the  tender  shoots  but  also  work- 
ing upon  the  rind  and  stems  of  the  older  seed  plants. 

Control. — The  control  of  this  pest  is  not  so  diflScult  as  it  would  seem 
in  view  of  the  fact  that  arsenical  sprays  cannot  be  used  upon  the  tender 
marketable  shoots  because  of  the  poisonous  effect4s  to  the  consumers. 

In  the  spring  when  harvesting  the  shoots  it  is  advisable  to  leave 
some  of  them  for  the  beetles  to  lay  their  eggs  upon ;  cutting  and  burn- 
ing these  before  the  eggs  hatch.  Another  practice  is  to  keep  all  the 
seedlings,  except  a  few  for  traps,  cut  down.  Upon  those  left  the  beetles 
will  collect  in  great  numbers  and  may  be  easily  killed.  In  the  spring 
or  after  they  are  covered  with  eggs  the  plants  should  be  cut  down  and 
burned. 

As  soon  as  the  crop  is  harvested  the  seedlings  and  feathery  plants 
should  be  thoroughly  sprayed  with  arsenical  sprays,  which  will  serve  to 
kill  many  of  the  mature  beetles  before  they  go  into  winter  quarters. 
One  pound  of  lead  arsenate  to  sixteen  gallons  of  water  has  given  excel- 
lent results. 

Dusting  air-slacked  lime  of  pyrethrum  upon  the  larvae  or  spraying 
plants  infested  by  them  with  kerosene  emulsion  or  tobacco  extract  are 
exceedingly  effective  as  the  larvae  are  very  delicate.  Brushing  to  the 
ground  also  destroys  large  numbers  of  them.  Burning  the  rubbish  in 
the  winter  destroys  many  of  the  hibernating  beetles. 

Natiural  Enemies. — The  young  of  the  ladybird  beetles,  Megilla  macu- 
lata  and  Hippodamia  convergens,  prey  upon  the  young  larvae.  In  the 
east  the  spined  soldier-bug  {Podisus  maculiventris  Say.)  and  the  bor- 
dered soldier-bug  {Stiretrus  anchorago  Fab.)  as  well  as  certain  other 
insects  also  feed  upon  the  larvse.  r^^^^l^ 
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THE  WESTERN  TWELVE-SPOTTED  CUCUMBER  BEETLE. 

Diabrotica  soror  Lee.    (Family  Chrysomelidie ) . 
(FIgr.  227.) 

General  Appearance. — A  small  green  black-spotted  beetle  about  the 
size  of,  and  often  mistaken  by  farmers  for  a  ladybird  beetle.  The 
ventral  surface  is  entirely  black.  The  larvae  are  white  and  subter- 
ranean in  habits,  so  are  seldom  met  with. 

Life  History. — The  eggs  are  laid  in  early  spring  around  the  bases 
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Fio.  227. — The  work  of  the  western  tw^elve-spotted 
cucumber  beetle  iDiahroHca  aoror  Lee.)  on  orangre 
leaves.      (After  Quayle,     Courtesy  Cal.  Exp.  Sta.) 

of  the  food  plants  from  one  half  to  one  fourth  of  an  inch  under  the 
ground.  They  hatch  quickly  and  the  white  grubs  begin  feeding  upon 
the  roots.  The  pupal  cells  are  made  near  the  surface  and  in  about 
two  weeks  the  adult  beetles  emerge.  The  broods  overlap  throughout 
the  summer,  there  being  two  distinct  generations.  The  adults  hiber- 
nate during  the  winter. 
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Distribution. — Throughout  the  entire  State.  One  of  the  most  com- 
mon of  all  field  insects. 

Food  Plants. — The  adult  beetles  often  become  serious  pests.  Dur- 
ing the  past  year  much  damage  was  reported  in  the  central  part  of 
the  State  to  young  alfalfa  in  newly  mown  fields.  The  beetles  also 
severely  attack  the  tender  foliage  of  citrus  trees.  The  following  other 
plants  are  subject  to  its  ravages:  beets,  melons,  cucumbers,  squashes, 
beans,  corn,  cabbages,  peas,  zinnias,  daisies,  peanuts,  potatoes,  spinach, 
lettuce,  mustard,  roses  and  chrysanthemums. 

Control. — It  is  seldom  necessary  to  resort  to  control  measures  for  the 
larval  forms,  though  they  often  do  much  damage.  For  the  adults, 
however,  control  measures  are  often  urgent.  Quantities  of  them  can 
be  shaken  from  the  trees  upon  a  sticky  or  oil  screen  early  in  the 
morning.  Poison  sprays  applied  to  the  tender  growth  are  very 
effective. 

Natural  Enemies. — Two  natural  enemies  prey  upon  this  beetle;  one 
a  tachinid  fly,  Celatoria  diabroticce  Shim.,  and  the  other  a  spider, 
Xysticus  gulosus  Keys. 


THE  STRIPED  CUCUMBER  BEETLE. 

Diahrotica  vittata  Fab.   (Family  Chrysomelidse). 
(Flgr.  228.) 

Gteneral  Appearance. — The  adult  beetles  are  small,  measuring  about 
two  fifths  of  an  inch  in 
length,  and  half  as  much  in 
width.  The  color  is  yellow 
above  with  black  head  and 
three  black  longitudinal 
stripes  on  the  wing  covers. 
The  under  surface  as  well  as 
parts  of  the  legs  and  antennae 
are  black.  The  larvae  are  very 
small  white  grubs  with  head, 
anal     and     thoracic     plates 

brown.         They      live      in      the       Fio.   228. — Str'ped   cucumber  beetle    (Diabrotica 
t^Vt        TV»  1    *      v*^^«^«  Fab. ) .     a,  adult  beetle ;  b,  larva ;  c.  pupa ; 

eartn.       1  ne   eggs   are  oval   m  a,    egg   greatly   enlarged ;    e,    sculpture    of    same. 
shape     and     bright     lemon     to  ^"  ^^^^^^^  magnified.      (After  Chittenden.) 

orange  in  color  and  are  laid  in  the  soil. 

Life  History. — The  adult  beetles  hibernate  over  winter  under  rub- 
bish or  in  other  protected  places,  and  emerge  during  the  early  spring 
months  of  April  and  May.  As  soon  as  the  host  plants  appear  the  eggs 
are  deposited  in  the  soil  around  the  bases  and  hatch  in  about  nine  days. 
The  larvae  upon  hatching  feed  at  the  base  of  the  plants  upon  the  roots 
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and  steins.  The  greatest  damage  is  done  by  the  adults  boring  down 
into  the  soil  and  feeding  upon  the  tender  appearing  foliage.  Through- 
out the  entire  summer  they  continue  as  foliage  destroyers  and  do  much 
damage.  They  also  act  as  carriers  of  the  bacterial  wilt  disease  of 
cucumbers. 

Distribution. — Throughout  the  State.  Not  as  common  as  Diabrotica 
soror  but  enough  so  to  do  much  damage. 

Food  Plants. — Squashes,  cucumbers,  cantaloupes,  pumpkins  and 
watermelons  are  its  favorite  food  plants  and  suffer  most  from  its 
attacks.  Peas,  blossoms  and  leaves  of  the  apple  and  numerous  other 
cultivated  and  wild  plants  are  devoured. 

Control. — In  many  instances  control  measures  are  neces8a^5^  Cheap 
coverings  are  especially  desirable  for  small  plantings  and  may  be  very 
practicable  for  extensive  fields.  When  no  coverings  are  used  the  plants 
|may  be  starfed  early  in  hot  houses  and  set  out  after  they  are  well 
established.  If  the  plantings  are  made  directly  in  the  field  an  excess 
of  seed  should  be  used  to  allow  for  the  destructiveness  of  the  beetles. 

Poison  sprays,  such  as  arsenate  of  lead  or  paris  green  aid  much  in 
controlling  it,  but  successive  applications  are  necessary,  because  of  the 
rapid  growth  of  the  plants.  The  poisons  are  sometimes  added  to 
Bordeaux  mixture  and  serve  as  a  remedy  for  fungous  diseases  as  well. 
In  small  patches  pyrethrum  is  an  excellent  remedy. 

Repellents  such  as  land  plaster  or  gypsum  soaked  in  turpenj;ine  or 
kerosene  or  tobacco  dust  placed  around  the  hills  will  tend  to  drive  the 
beetles  away.     Bordeaux  mixture  is  also  considered  a  good  repellent. 

THE  SMALL  STEEL-BLUE  GRAPEVINE  FLEA  BEETLE. 

Haltica  carinata  Germ.   (Family  Chrysomelidse). 

General  Appearance. — The  adult  beetles  are  less  than  one  fourth  of 
an  inch  long,  metallic  bluish  or  purplish  in  color  with  antennae  and 
legs  black.  The  last  ventral  segment  of  the  males  has  a  deep  elongated 
depression. 

Life  History. — The  adult  beetles  emerge  from  hibernating  quarters 
in  the  spring  and  depasit  their  eggs  upon  the  vines.  These  hatch  very 
soon  and  the  young  grubs  begin  to  feed  upon  the  foliage,  completely 
skeletonizing  the  leaves.  When  full-grown  they  drop  to  the  ground 
and  spin  a  cocoon  in  the  soil  in  which  to  pupate.  The  adult  beetles 
are  very  active,  jumping  quickly  when  disturbed.     They  also  fly  freely. 

Distribution. — This  beetle  has  been  especially  abundant  in  the  grape 
growing  sections  of  the  southern  part  of  the  State,  where  much  damage 
has  been  done  in  years  past. 

Food  Plants. — All  stages  of  the  pest  are  very  destructive  to  the 
young  and  tender  foliage  of  the  grapevine — though  they  also  attack 
various  vegetables  and  elms. 

Control. — Same  as  for  the  grape  root-worm  {Adoxus  ofcscwnts). 
Poisoned  sprays  are  especially  recommended  for  the  flea  beetle?OglC 
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THE   HOP   FLEA  BEETLE. 

Psylliodes  punctulata  Melsh.  (Family  Chrysomelidse). 

General  Appearance. — A  very  small,  black  metallic  beetle  with 
greenish  tinge;  oval  in  form;  one  tenth  of  an  inch  long  and  half  as 
wide.  The  eggs  are  very  small,  oval  in  shape  and  yellow.  The  larvae 
are  small  w^hite  grubs  about  5  mm.  long.  The  white  pupae  as  well  as 
the  larva?  are  found  in  the  soil. 

Life  History. — The  adults  appear  early  in  the  spring  and  are  ready 
to  attack  the  first  hop  plants  as  soon  as  they  come  through  the  ground. 
They  feed  upon  the  upper  surfaces  of  the  leaves,  completely  skeletoniz- 
ing them.  The  vines  are  attacked  when  young  and  are  often  com- 
pletely destroyed  before  they  have  reached  a  heighth  of  three  or  four 
feet.  When  disturbed  the  beetles  hop  or  fall  to  the  ground.  They 
are  able  to  make  their  way  through  the  soil  without  much  difficulty 
and  lay  their  eggs  upon  the  roots  of  the  food  plants. 

The  larvae  are  very  small  and  white  in  color  with  dusky  markings. 
They  live  in  the  ground  feeding  upon  the  roots  of  various  plants. 
When  full  grown  they  pupate  in  the  soil  from  which  the  adults  emerge 
throughout  nearly  the  entire  year,  the  largest  number  appearing  from 
early  spring  to  August.     There  are  probably  two  generations  a  year. 

Distribution. — Generally  throughout  the  entire  State.  In  the  Sac- 
ramento Valley  considerable  damage  is  done  to  hops  by  this  pest.  It 
is  also  common  in  the  beet  fields  of  the  southern  part  of  the  State. 

Food  Plants. — This  species  feeds  upon  hops,  cabbage,  potatoes,  beets, 
turnips,  dock,  lambsquarters,  pigweed,  clover,  rhubarb,  cucumber, 
radish,  mustard  and  nettle. 

Control. — There  have  been  numerous  methods  of  control  recom- 
mended for  this  pest.  The  measures  directed  against  the  hibernating 
beetles  consist  in  killing  all  on  the  poles  or  burning  up  the  rubbish. 
In  the  spring  the  first  step  consists  in  capturing  the  adult  beetles  on 
the  young  vines.  A  tarred  board  or  hand  hopper-dozer  is  used  on  or 
into  which  the  beetles  are  shaken.  Tanglefoot  bands  around  the  bases 
of  the  tresseled  vines,  as  well  as  aroimd  the  poles,  not  only  keep  the 
beetles  from  the  foliage  but  capture  great  quantities  of  them.  Various 
contract  sprays,  such  as  tobacco  extract,  emulsions,  soaps,  resin  wash, 
and  arsenic  also  have  been  used  with  good  effect,  but  the  cost  due  to 
preat  numbers  of  applications  necessary,  makes  them  almost  prohibitive. 
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THE  GRAPEVINE  HOPLIA. 

*Hoplia  callipyge  Lee.    (Familj^  Scarabseidae). 
(Fig.  229.) 

General  Appearance. — The  adult  beetles  vary  from  five  sixteenths 
to  three  eighths  of  an  inch  in  length.  The  head  and  thorax  are  dark 
brown,  being  the  darkest  portions  of  the  entire  body.  They  are  often 
covered  with  fine  golden  pubescence,  giving  them  a  mottled  appear- 
ance.    The  wing  covers  or  elytra  are  brown — nearly  as  dark  as  the 


Fia.  229. — The  grapevine  hoplia  (.Hop- 
lia  callipyge  Lee),  showing  dorsal  and 
ventral  aspects. 

head  and  thorax  or  considerably  lighter  in  some  species.  They  are 
also  pubescent  and  often  appear  white  mottled,  due  to  the  fact  that 
the  fine  hair  or  powder  is  removed  in  certain  places.  The  entire  ven- 
tral surface,  excepting  the  head,  is  beautifully  iridescent  silvery  green, 
as  are  also  the  blunt  posterior  end  of  the  abdomen,  the  coxae  and 
femora  of  the  legs.  The  rest  of  the  legs  and  antennae  are  brown.  The 
larvae  are  white  grubs  and  live  in  the  soil. 

Life  History. — The  life  history  of  this  beetle  has  not  been  worked 
out,  but  it  probably  resembles  that  of  the  other  chafers.  The  glossy 
white  eggs  are  laid  in  old  pastures.  The  grubs  feed  upon  the  plant 
roots  and  grow  very  slowly,  requiring  from  one  to  two  years  to  become 

•Another  species,  Hoplia  aackenii  Lee,  also  occurs  in  the  central  and  southern  part 
of  the  State  and  works  upon  the  grrapevlne. 

Hoplia  puhicolUa  Lee.  is  lighter  in  color  than  H.  callipyge  Lee.  and  occurs  in  the 
Sierra  foothills,  but  apparently  is  not  a  pest.  I     r\r^rs\{> 

Digitized  by  VJJVJVJV IV^ 


THE   MONTHLY   BULLETIN.  233 

full-grown.  They  remain  in  the  larval  or  pupal  stage  throughout  the 
winter  and  emerge  as  adult  beetles  early  in  the  spring  and  attack  many 
kinds  of  vegetation. 

Distribution. — This  beetle  seems  to  be  most  abundant  in  the  San 
Joaquin  Valley  and  more  particularly  to  the  southern  part.  It  is 
also  found  in  the  southern  part  of  the  State. 

Food  Plants. — The  usual  food  appears  to  be  the  young  buds  and 
older  foliage  of  rose  bushes,  which  often  suffer  greatly  from  the 
attacks.  As  early  as  1893  it  has  been  known  to  do  considerable  damage 
to  the  buds  and  leaves  of  grapevines.  Occasionally  large  areas  of 
vineyards  are  completely  stripped.  Last  year  considerable  damage 
was  done  in  Madera  County.     It  also  feeds  upon  greasewood. 

Control. — ^The  larval  and  pupal  forms  are  found  in  the  «oil,  espe- 
cially in  unplowed  pastures  and  places  around  fences,  ditches,  etc. 
Thorough  cultivation  of  these  places  wiU  not  only  kiU  the  young  then 
present,  but  will  keep  the  adults  from  laying  eggs  there.  Poison 
sprays  applied  when  the  beetles  begin  to  appear  in  considerable  num- 
bers and  repeated  every  week  will  aid  materially  in  saving  the  buds 
and  foliage.  Jarring  the  beetles  into  a  suitable  receptacle  containing 
oil  may  also  prove  effective,  especially  if  only  small  areas  af e  badly 
infested. 

THE  BROAD-NECKED  BORER. 

Prionus  laticollis  Dniry  (Family  Cerambycidce). 
(Fig.  230.) 

General  Appearance. — The  adult  beetles  are  very  large,  attaining 
a  length  of  from  one  and  one  fourth  to  two  inches.  The  color  is  very 
dark  brown.  The  larvae  or  grubs  are  exceedingly  large,  yellowish 
white  wnth  small  reddish-brown  head  and 
a  pale  bluish  line  down  the  body. 

Life  History.— The  life  history  of  this 
insect  has  not  been  fully  known.  Adults 
appear  late  in  summer  about  July  and 
August,  and  give  rise  to  the  destructive 
larvae  which  bore  into  the  roots  and  trunks 
of  trees  and  vines  and  work  just  beneath 
the  bark.  Their  presence  can  only  be 
ascertained  after  much  harm  has  been  done 
and  the  sap  begins  to  run  from  the  burrows. 
ItVhen  full-grown  the  larvae  pupate  within 
their  burrows.    The  winter  is  passed  in  the  ^  ^'°-  230.— The  broad-necked 

*^  borer,   Prwnua   lattcollia   Drury. 

larval  stage,  pupation  not  occurring  until  (u.  s.  Dept.  Agrci.) 
early  summer,  the  adults  emerging  as  indicated  above. 

Distribution. — Found  in  nearly  all  parts  of  the  State,  but  has  caused 
damage  in  the  southern  part  in  particular. 
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Food  Plants. — This  beetle  has  become  a  pest  to  walnut  trees,  which 
are  often  greatly  injured  by  the  attacks  of  the  grubs. 

Control. — As  the  burrows  are  not  very  deep  the  grubs  can  be  easily 
cut  out  or  killed  with  a  wire  as  soon  as  discovered. 


ELATERID^  (Family). 

WIREWORMS. 
(Fig.  231.) 

Wire  worms  are  the  larvae  or  grubs  of  the  click  beetles  belonging  to 
the  family  Elateridce.  They  are  cylindrical  in  shape  with  hard  shiny 
cuticle  enabling  them  to  slip  easily  through  the  soil.  There  are  six 
small  legs  near  the  head  and  many  segments.  The  color  varies  from 
yellow  to  dark  brown. 

In  some  species  the  larva?  develop  into  adults  in  one  year  while 
in  others  several  years  are  spent  in  the  larval  stage. 


Fig.  231, — Wlreworms  or  larvae  of  the  click  beetles 
{Elatcrida' ) .      ^Original. ) 

Food  Plants. — Wireworms  work  upon  the  planted  seed  and  roots  of 
a  great  variety  of  plants  destroying  the  former  before  germination 
and  often  killing  the  plant  when  it  is  very  young,  or  greatly  reducing 
its  vigor.  Corn,  beans,  beets  and  many  other  crops  suffer  seriously  in 
California,  while  a  great  variety  of  other  crops  are  also  attacked. 

Control. — The  fact  that  the  larvse  work  in  the  soil  makes  control 
uncertain  and  difficult.  Salty  fertilizers,  such  as  Kainit  or  nitrate  of 
soda  have  been  used  with  good  effect  as  repellents  to  wireworms. 
Clean  cultivation  and  the  use  of  poisoned  baits,  such  as  green  alfalfa 
treated  with  strychnine  and  placed  under  boards  or  buried  in  the 
ground  are  effective;  poisoned  slices  of  potatoe,s,  carrots  or  other 
vegetables  are  also  excellent  baits. 
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THE  FLAT-HEADED  APPLE-TREE  BORER. 

Chrysohoihris  femorata  Fab.   (Family  Buprestidse). 
(Fig.  232.) 

General  Appearance. — The  adult  beetle  is  oblong,  flattened  and 
the  body  color  metallic  greenish  black.  On  each  wing  cover  are  three 
raised  longitudinal  lines  which  are  traversed  by  two  brass-colored 
depressions,  dividing  the  surface  into  three  nearly  equal  dark  areas. 
The  under  side  is  metallic  copper,  and  the  feet  green.     The  eggs  are 


Fig.  232. — The  larvae  of  the  llat-headed  apple-tree 
borer  iChrysobothria  femorata  Fab.)  and  their  work 
on  young  apple  trees.      (Original.) 

yellow,  ribbed,  but  one  fiftieth  of  an  inch  long  and  oval  in  form  with 
one  end  flattened.  The  mature  larva*  are  dark  yellow  and  without 
legs.  The  anterior  portion,  just  behind  the  head,  is  enormously 
enlarged  and  flattened,  giving  the  insect  its  common  name,  though  in 
reality  the  head  proper  is  very  small  and  easily  distinguished  by  the 
black  jaws.  The  pupa  is  first  white,  but  becomes  darker  until  it 
assumes  the  color  of  the  mature  beetle. 

Life  History. — The  eggs  are  fastened  with  a  cement  in  the  crevices 
and  under  the  loose  scales  of  the  bark,  either  singly  or  in  groups.  After 
hatching  the  small  grubs  bore  into  the  sap  wood  i^^g^^^hich  they 
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feed.  Young  trees  may  thus  be  completely  girdled  by  their  wide  flat- 
tened burrows.  As  the  larvae  develop  they  work  into  the  older  and 
firmer  wood.  When  ready  to  pupate  they  work  upward  to  the  bark, 
eating  nearly  through.  After  pupation  the  adults  emerge  early  in  the 
spring  and  begin  egg  laying.  The  trees  selected  are  usually  unhealthy 
or  are  aflBicted  with  wounds  and  sunburns.  Upon  or  around  such 
affected  places  the  eggs  are  laid.  The  presence  of  the  larvae  in  healthy 
tissue  may  be  told  by  the  discoloration  of  the  bark  and  the  exudation 
of  sap  from  the  burrows. 

Distribution. — Throughout  the  entire  State,  but  causes  more  dam- 
age in  the  foothill  sections. 

Food  Plants. — Especially  injurious  to  weak  or  wounded  trees,  but 
occasionally  attacks  young  nursery  stock.  It  is  especially  destructive 
to  the  apple,  but  also  attacks  the  pear,  plum  and  occasionally  the  peach 
and  raspberry. 

Oontrol. — Though  this  pest  burrows  in  the  trunks  and  limbs  of 
large  trees  it  is  most  destructive  to  young  trees,  the  bases  of  which  are 
often  completely  girdled.  Therefore  young  trees  should  be  protected 
from  sunbuvn  and  injury  to  prevent  attacks  of  the  boret.  A  very  good 
preventive  is  to  paint  the  trunks  and  larger  limbs  with  a  solution 
prepared  by  reducing  soft  soap  to  the  consistency  of  paint,  by  the 
addition  of  a  strong  solution  of  washing  soda  in  water.  This  should 
be  applied  early  in  the  spring  (May  or  June)  and  again  in  the  middle 
of  the  summer  (July  or  August).  The  young  burrowing  larvae  may 
be  destroyed  with  a  knife-blade  or  crooked  w4re. 

Natural  Enemies. — Internal  parasites  play  an  important  role  in  the 
control  of  this  pest  in  the  East.  A  small  chalcid  and  two  ichneumonid 
parasites  (Bracon  chanis  Riley  and  Cryptus  grallator  Say),  prey 
upon  the  larvae,  while  woodpeckers  also  dig  out  great  numbers  of  them. 

The  work  of  these  natural  enemies  is  responsible  for  its  not  doing 
more  damage. 

THE  BEAN  WEEVIL. 

AcanthosceJides  ohtectus  (Say)   (Family  Bruchidee). 

{Bruchus  ohtectus  Say.) 

(Figs.  233,  234.) 

General  Appearance. — The  adult  weevils  are  very  short  and  robust, 
measuring  about  one  eighth  of  an  inch  in  length.  The  odd  shape  is  due 
to  the  wing  covers  being  shorter  than  the  abdomen,  and  the  head  being 
carried  at  right  angles  to  the  body.  The  color  varies  from  gray  to 
brown  with  a  velvety  greenish  tinge.  The  eggs  are  white  and  less  than 
a  millimeter  long.  The  grubs  are  very  small,  a  number  of  them  being 
able  to  occupy  a  single  small  white  bean.  They  are  light  cream  colored 
and  robust.  The  pupae  are  first  light,  gradually  becoming  darker  with 
age. 

Life  History. — The  adult  beetles  after  hibernating  or  breeding  in 
stored  beans  over  winter  appear  in  the  spring  about  the  time 
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are  blooming  and  lay  their  eggs  upon  the  peds,  in  cracks  at  the  end 
or  in  slits  made  by  the  female's  jaws.  Upon  hatching  the  young 
larvaB  bore  through  the  pod  or  reach  the  beans  within  through  a  natural 
crack  and  begin  to  enter  them  by  drilling  a  small 
hole,  the  entrance  of  which  either  heals  over  or  is 
so  small  as  to  be  unobserved.  Once  within  the  bean 
the  entire  life  history  is  spent  there,  the  adults 
emerging  at  will  by  cutting  a  circular  hole  in  the 
side.  The  adults  of  the  first  brood  immediately 
begin  egg-laying  upon  the  pods  as  did  the  hiber- 
nating females  in  the  field,  but  if  in  storage  bins  or 
sacks  the  eggs  are  laid  upon  the  seed  beans  or  in 
old  burrows.  They  thus  continue  to  breed  through- 
out the  entire  summer  and  winter  if  the  weather  is  not  too  cold,  many 
generations  appearing  each  year. 

Distribution. — This  insect  is  generally  distributed  throughout  the 
State,  and  is  particularly  troublesome  in  the  central  and  southern 
counties  where  small  beans  are  raised. 

Foods. — Nearly  all  varieties  of  beans  are  attacked  by  this  weevil, 
though  the  small  white  and  brown  varieties  are  preferred.  Limas 
are  not  usually  affected,  but  occasionally  they  are  attacked.  Peas  are 
also  included  as  a  host. 


Fig.  233.  —  The 
bean  weevil,  Acan- 
thoacelidea  obtectua 
(Say).  (U.       a 

Dept.    AgrrcL ) 


Fio.    234. — The    work    of    the    bean    weevil    on 
small  white  and  lima  beans.      (Ori^rinal.) 

Control. — The  first  step  in  the  control  of  this  pest  is  to  harvest  the 
beans  just  as  soon  as  possible,  for  those  left  in  the  fields  are  sure  to 
become  largely  infested.  If  any  of  the  insects  are  discovered  the 
beans  should  be  thoroughly  fumigated  with  carbon  bisulfid  before 
they  are  stored.  If  weevils  appear  in  the  bins  or  sacks,  fumigation 
should  be  resorted  to  at  once.  Digitized  by  GoOqIc 
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THE   PEA  WEEVIL. 

*Laria  pisorum   (Linn.)    (Family  Bruchidap). 

(Bruchus   pisorum  Linn.) 

(Fig.  235.) 

General  Appearance. — The  adult  beetles  are  about  three  eighths  of 
an  inch  long,  brownish  black  in  color  with  well  defined  light  spots  on 
the  wing  covers  and  a  distinct  white  spot  on  the  hinder  part  of  the 
thorax  near  the  base  of  the  wing  covers.  The  eggs  are  very  small 
(1.5  mm.  long)  and  deep  yellow  in  color.  The  larvffi  are  yellow^ish  in 
color  wdth  a  dark  head.  The  pupae  are  first  light,  gradually  becom- 
ing darker  with  age. 

Life  History. — The  adult  hibernating  weevils  appear  in  the  spring 
and  as  soon  as  the  pods  are  formed  on  the  vines  begin  egg-laying. 
The  eggs  are  thrust  inside  of  the  pod  by  the  females,  thus  being 
thoroughly  protected  and  out  of  sight.  The  young  grubs,  as  soon  as 
hatched,  bore  into  the  tender  peas  and  remain    inside,    drilling    out 


Fig.  235. — The  pea  weevil,  Laria  pisorum   (Linn.),     a,  udult 
beetle;  b,  larva;  c,  pupa.      (After  Chittenden.) 

sufficient  room  until  they  are  ready  to  emerge  as  adults  in  the  fall. 
This  is  accomplished  by  cutting  a  circular  hole  in  one  side  of  the  pea. 
Unlike  the  bean  weevil,  this  species  works  only  upon  the  peas  origi- 
nally attacked  w^hen  green  and  does  not  continue  to  breed  upon  dried 
and  stored  seed.     There  is  but  one  uneven  brood  a  year. 

Distribution. — Ommon  throughout  the  State,  but  not  troublesome 
in  all  the  pea-growing  sections. 

Foods. — AVorks  upon  all  varieties  of  garden  and  flower  peas. 

Control. — As  the  seed  is  infested  before  harvesting,  control  measures 
are  of  little  avail,  except  to  prevent  a  reinfestation  by  means  of  the 
seed.  A  thorough  fumigation  with  carbon  bisulfid  is  a  sure  way  of 
accomplishing  this. 


♦Note. — The  pea  weevil  greatly  resembles  the  broad-bean  weevil,  Laria  rufimana 
Boh.  The  principal  differences  are  given  by  V.  H.  Chittenden  in  the  following 
tabular  form : 

Posterior  femora  acutely  dentate;  thorax  broad;  pattern  of  elytra  well 
defined  ;  pygidium  with  a  pair  of  distinct  apical  black  spots pisorum  L. 

Posterior  femora  obtusely  or  obsoletely  dentate ;  thorax  narrow ;  pattern 
of  elytra  more  or  less  suffused  ;  pygidium  with  black  apical  spots  lacking 
or  illy  defined rufimana  Boh. 
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THE  BROAD-BEAN  WEEVIL. 

Laria  rufimana   (Boh.)    (Family  Bruchidse). 

{Bruchus  rufimanu8  Boh.) 

(Fig.  236.) 

General  Appearance. — The  adults  are  from  fourteen  to  eighteen 
hundredths  of  an  inch  long  and  a  little  more  than  half  as  wide.  The 
color  is  black  with  indefinite  light  markings  on  the  elytra  and 
pygidium.  The  head  and  antenna?  are  dark  with  the  basal  four 
joints  of  the  latter  rufous.  The  fore  legs  are  rufous  and  piceous 
w^hile  the  middle  and  hind  pairs  are  black.  The  eggs  are  light  or 
greenish  yellow  in  color.  The  larvae  are  pale  yellow  or  white  with 
dark  heads. 

Life  History. — According  to  Chittenden  the  eggs 
are  deposited  singly  and  indiscriminately  upon  the 
outside  of  the  pods,  where  they  are  plainly  visible 
and  are  laid  in  the  blossoms  on  the  seed  vessel 
before  or  after  the  pods  are  formed.    Upon  hatching      ^^[. 
the  larvas  gnaw  through  the  pod  into  the  growing 
seeds,  where  they  continue  to  feed  until  ready  to 
transform   into   the   pupal   stage.     This   stage   is 
pas.sed  within  the  bean  and  the  adult  emerges  by         fig.     236.  —  The 
cutting  a  circular  hole  in  the  skin.     This  species     ^LTr'^r""  ^inl^ala 
hibernates  in  the  adult  stage,  there  being  but  one      (Boh.).  (After  chit- 
generation  a  year.    Egg-laying  begins  in  March  and      *^"^^">- 
April ;  hence  the  adults  live  for  a  period  of  from  eight  to  nine  months. 

Distribution. — This  species  seems  to  be  quite  generally  distributed 
throughout  the  central  and  southern  part  of  the  State.  It  has  been 
taken  by  W.  B.  Parker  at  Sacramento,  Berkeley,  Richey,  Amador 
County  and  by  J.  T.  Condit  at  San  Luis  Obispo.  It  has  also  been 
taken  at  Watsonville. 

Food. — The  broad-bean  weevil  gets  its  name  from  its  work  upon 
the  broad  beans  {Vicia  faha),  which  are  also  known  as  horse,  Windsor, 
tick  and  English  dwarf  beans. 

Control. — While  many  remedies  have  been  recommended  for  the 
control  of  bean  and  pea  weevils,  there  is  nothing  that  will  compare 
with  fumigation  in  an  air-tight  receptacle.  Carbon  bisulfid  at  the 
rate  of  three  pounds  to  each  one  thousand  cubic  feet  of  air  space  for  a 
period  of  forty-eight  hours  is  recommended. 
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FULLER'S   ROSE   BEETLE. 

Aramigus   fulleri   Horn    (Family   Otiorhynchidae). 
(Figr.   237.) 

Greneral  Appearance. — The  adults  vary  from  gray  to  very  dark 
brown  in  color  and  from  three  eighths  to  one  half  an  inch  in  length. 
The  eggs  are  about  one  twentieth  of  an  inch  long,  pale  yellow  and 
laid  in  rows.  The  larvae  are  milky  white  and  without  legs.  The 
pupae  are  also  white. 

Life  History. — The  eggs  are  laid  in  clusters  in  secluded  places  on 
the  trunks  of  trees  or  at  the  base  of  the  trees  or 
plants  often  close  to  the  ground.  The  j'oung  white 
grubs  are  subterranean  in  their  habits,  doing  great 
damage  to  the  roots  of  many  plants.  The  adults 
when  seen  during  the  day  are  very  sluggish.  They 
have  no  power  of  flight.  Much  damage  is  done  to 
rose  weevil,  Arami-  plauts  by  this  pest  unknown  to  the  farmer,  owing 
gus     fulleri     Horn. .    to  the  f  act  that  the  larvae  work  underground  and  the 

Natural   size  at   left.  ji.i»-i.»-ix 

(After  Riley.)  adults  leed  at  nignt. 

Distribution. — Throughout  the  entire  State,  particularly  harmful 
in  the  central  and  southern  parts. 

Food  Plants. — Foliage  of  citrus  trees,  roses,  oaks,  camellias,  palms, 
Canna  indica  and  the  roots  of  strawberries.  Young  or  newly  budded 
citrus  trees  are  often  greatly  damaged  by  this  pest. 

Control. — The  larvae,  like  all  subterranean  pests,  are  difficult  to  con- 
trol, but  thorough  cultivation  and  hoeing  close  to  the  plants  are  great 
aids.  In  light  sandy  soil,  carbon  bisulfid  is  efficient.  The  adults  being 
unable  to  fly  are  easily  kept  from  trees  by  means  of  a  cotton  or  tanglefoot 
band  around  the  trunk,  but  are  very  troublesome  to  low  plants  and 
bushes  where  such  methods  are  impracticable.  Poison  sprays  such  as 
asenate  of  lead  must  be  resorted  to  in  such  cases  to  save  the  foliage. 

THE  ROSE  SNOUT  BEETLE. 

RhynchUes  hicolor  Fab.   (Family  Rhynchitidae). 
(Fig.  238.) 

General  Appearance. — A  small  bright  red  snout  beetle,  with  head, 
snout  and  legs  black.  The  average  length  of  the  females  is  about  one 
inch.     The  males  are  noticeably  smaller  than  the  females. 

Life  History. — The  beetles  hibernate  over  winter  in  sheltered  places 
and  appear  early  in  the  spring.  The  females  roll  up  the  edges  of  the 
leaves  into  small  pockets  like  miniature  thimbles  into  which  the  eggs 
are  laid  and  the  young  reared.  The  larvae  and  adults  feed  upon  the 
foliage,  the  latter  also  puncture  the  fruit  of  blackberries  and  rasp- 
berries with  their  snouts  or  bills. 

Distribution — Especially  abundant  in  the  Sacrament^  and  ^an 
Joaquin  valleys  and  in  the  Sierra  foothills.  Digitized  by  V^OOglC 
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Food  Plants. — The  beetles  confine  their  attacks  almost  wholly  to 
the  wild  rose,  though  they  may  occasionally  work  great  damage  to 
cultivated  roses  and  to  berries.  The  adults  also  feed  upon  oak  leaves 
and  grapevines. 

Control. — As  this  pest  is  normally  a  leaf  eater  it  may  be  controlled 


Fig.  238. — The  rose  snout  beetle  (Rhyn- 
chitea  bicolor  Fab.).  The  two  left  Indi- 
viduals are  females;  the  right,  a  male.  All 
slightly  enlarged.      (Original.) 

by  liberal  applications  of  arsenical  sprays.  These  meet  all  require- 
ments, except  where  they  damage  the  fruit  of  berries,  but  even  such 
attach  could  have  been  prevented  by  spraying  the  vines  before  the 
berries  began  to  ripen. 


DIPTERA  (Order). 

TWO- WINGED  INSECTS. 
TRUE  PLIES. 

This  order  probably  comprises  more  numbers  than  any  other  and  is 
one  of  vast  importance  to  health  as  well  as  to  agriculture.  Most  of  the 
members  are  injurious,  though  certain  ones,  due  to  their  predaceous 
and  parasitic  habits  in  the  subjection  of  other  injurious  insects  are 
beneficial,  but  these  are  of  little  consequence  in  consideration  of  the 
great  numbers  of  their  pestiferous  relatives. 

The  members  of  this  order  are  particularly  characterized  by  having 
only  two  wings,  if  wings  are  present  at  all.  The  male  coccids  and  a 
few  May  flies  are  the  only  other  insects  being  thus  characterized. 

All  have  complete  metamorphosis,  the  larvae  being  legless  and  headless 
maggots  and  the  pup©  with  free  limbs  or  enclosed  in  a  skin.  In  either 
case  the  latter  are  known  as  puparia.  The  mouth  parts  are  for  lapping 
and  piercing  and  sucking. 

The  life  histories  and  habits  of  flies  vary  considerably.  Most  species 
lay  eggs  while  a  few  give  birth  to  living  larvae,  and  still  others  bring 
forth  young  developed  to  the  puparia  stage,  the  latter  being  usually 
parasitic.    The  maggots  feed  upon  plant  tissue,  fruits  and  flesh,  and  are 
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adapted  either  for  living  upon  land  or  in  the  water.  The  puparia  may 
be  formed  in  the  home  of  the  larvae,  but  they  are  usually  found  in  the 
soil.  The  adults  are  exceedingly  numerous,  and,  with  the  exception  of 
the  mosquitoes,  are  diurnal  in  habits,  preferring  bright  sunshine. 

The  control  of  this  group  is  very  difficult,  due  to  the  great  productive- 
ness of  the  females  and  the  secluded  work  of  the  larvae.  A  contact 
spray  is  usually  recommended  for  sucking  insects,  but  are  of  little  avail 
against  the  maggots,  while  poison  baits  and  sprays  are  readily  lapped 
up  by  adujt  flies  and  give  some  aid  as  control  measures.  The  reduction 
of  the  number  of  maggots  is  only  accomplished  by  the  destruction  of 
the  adults. 

Natural  enemies  play  an  important  role  in  checking  the  tremendous 
increase  of  a  great  many  species.  Predaceous  insects  prey  upon  the 
larvce  and  adults  while  internal  parasites  attack  nearly  all  stages. 

The  classification  of  this  large  order  is  very  complicated,  being  com- 
posed of  many  suborders,  families  and  subfamilies,  so  that  no  attempt 
will  be  made  to  designate  any  but  those  which  are  of  economic  impor- 
tance to  the  agriculturists  in  California. 

THE  ALFALFA  CRANE-FLY. 

Tipula  simplex  Doane   (Family  Tipulidse). 
(Figrs.    239,    240,) 

Oeneral  Appearance. — The  adults  are  long-legged,  slender-bodied 
iiLsects  of  a  light  brown  color.  The  females  are  wingless  while  the 
males  are  winged  and  somewhat  smaller,  lighter  in  color  and  with 
longer,  frailer  legs.  The  average  length  of  the  adult  female  is  about 
one  half  of  an  inch. 


P"iG.  239. — Adult  male  and  female  of  the 
alfalfa  crane-fly.  Tipula  simplex  Doane.  <  After 
Carnes  and  Newcomer.) 

Life  History. — The  small,  oval,  dark  gray  eggs  are  deposited  as 
deeply  into  the  soil  as  the  length  of  the  female's  abdomen  will  allow. 
They  are  laid  throughout  the  early  spring  and  summer.  These  soon 
hatch  into  light  colored  maggots,  which  begin  to  feed  upon  the  roots 
of  plants.     When  full  grown  they  are  from  three  fourths  to  nearly  an 
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inch  in  length — ^the  color  being  a  very  dark  brown.  The  maggots 
remain  in  moist  or  wet  places,  breathing  water  through  spiracles  at  the 
posterior  end.  The  pupae  greatly  resemble  the  larvae  in  shape  and  color 
until  nearly  time  to  develop  into  the  adults,  when  the  wings  and  legs 
begin  to  appear.  The  body  segments  are  provided  with  sharp  spines 
which  project  backwards  and  by  which  they  are  able  to  wriggle  to  the 
surface  when  ready  to  emerge.  The  broods  overlap  so  that  all  stages 
may  be  found.  The  insect  probably  hibernates  in  the  larval  forms 
and  pupate  early  in  the  spring,  giving  rise  to  the  adults.  These  bring 
forth  young  larvae,  which  become  destructive  early  in  the  summer. 


B 


EJN 


Fig.   240. — The  alfalfa  crane-lly.     A.  e^R :  B.  larva;  C, 
pupa:  D,  head  of  larva      (Drawing  by  Newcomer.) 

Distribution. — This  insect  is  common  in  the  central  and  northern 
parts  of  the  State. 

Food  Plants. — The  larvae  feed  entirely  upon  the  roots  of  plants. 
Undoubtedly  a  great  variety  are  attacked.  Serious  damage  has  been 
reported,  due  to  its  ravages  in  alfalfa  and  clover  fields. 

Control. — The  greatest  amount  of  damage  is  usually  done  in  fields 
which  have  long  been  seeded  to  alfalfa  or  clover,  where  the  breeding 
has  not  been  disturbed.  Plowing  and  thorough  cultivation  will  dastroy 
most  of  the  larvae,  which  are  either  crushed  or  die  for  lack  of  sufficient 
moisture.     The  females  being  wingless   are   unable   to  ipiirxate_pjiffi- 
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ciently  to  cause  serious  damage  in  one  year.  A  cultivated  crop  once 
in  two  or  three  years  as  a  rotation  with  clover  or  alfalfa  is  recommended 
when  the  destructiveness  of  the  pest  warrants  strict  remedial  measures. 
Natural  Enemies. — Carnes  and  Newcomer  report  a  tachinid  fly  as 
parasitic  upon  the  larvae. 


THE   HESSIAN   FLY. 

Mayetiola  destructor  (Say)   (Family  Cecidomyiidje) . 

{Cecidomyia  destructor  Say.) 

(Flgr.  241.) 

General  ApQearance. — This  insect  when  fully  developed  is  a  small 
brown  fly  about  one  tenth  of  an  inch  in  length.     The  eggs  are  about 


Fia.  241. — The  Hes.slan  fly,  Mayetiola  destructor 
(Say).  Healthy  wheat  stock  at  left  and  Infested  stock 
at  right ;  a,  egg ;  b,  larva ;  c,  puparium  or  "flaxseed" ;  d, 
pupa  exposed ;  e,  adult  female  laying  eggs ;  f,  female :  g, 
male:  h,  puparia  or  "flaxseed"  In  natural  position  be- 
tween leaves  and  stalk;  f.  parasite  (.Merisua  destructor). 
(Slightly  enlarged,  excepting  e,  which  is  smaller  than 
natural.)      (After  Riley,  Burgess  and  Forbes.) 
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one  fiftieth  of  an  inch  long,  cylindrical  and  shining  red.  The  maggots 
are  greenish-white  in  color  and  work  between  the  sheaths  and  stems  of 
the  host.  The  puparia  are  rich  brown  and  located  among  the  roots  at 
the  bases  of  the  plants. 

Life  History. — The  adults  appear  in  the  fall  and  deposit  their  eggs 
upon  the  stems  of  the  young  growing  wheat  as  soon  as  it  is  well  above 
the  ground.  The  larvae  work  between  the  blade  sheath  and  stem  during 
the  winter,  changing  to  puparia  in  the  spring  and  to  adults  a  little 
later.  These  adults,  known  as  the  spring  brood,  lay  eggs  in  the  growing 
stalks,  weakening  and  causing  them  to  fall.  After  the  grain  is  cut  the 
maggots  remain  in  the  stubble,  transforming  into  adults,  known  as 
the  fall  brood,  which  lay  their  eggs  upon  the  young  growing  wheat. 

Distribution. — This  insect  was  introduced  into  the  central  part  of 
the  State  many  years  ago  but  for  some  reason  has  spread -very  little 
and  in  no  sense  become  at  all  a  serious  pest. 

Food  Plants. — ^Wheat  is  the  crop  most  seriously  injured  by  this  pest 
and  the  damage  done  to  that  crop  in  the  central  wheat-growing  states 
has  been  tremendous.     It  also  works  on  Elymus  sp.  and  Agrostis  sp. 

Control. — ^Fortunately  the  ravages  of  this  fly  in  California  have  not 
been  great  and  it  is  to  be  hoped  that  it  will  never  become  a  serious  pest 
here.  Control  is  extremely  diflficult,  consisting  in  bumipg  and  plow- 
ing under  the  stubble  as  soon  as  the  wheat  is  cut  and  planting  as  late 
in  the  fall  as  possible.  Early  trap  crops  of  wheat  are  also  planted 
about  August.  Such  crops  attract  the  flies  and  after  the  eggs  are  laid 
they  are  plowed  under,  destroying  the  oncoming  broods. 

Natural  Enemies. — Parasites  also  play  an  important  part  in  the 
eontrol  of  the  pest.  In  the  Eastern  States  the  parasite,  Merisus  des- 
iructor  works  upon  it.  The  internal  parasite,  Semiotellv^  destructor, 
has  been  bred  from  the  flv  in  California. 


SYRPHID.E. 

FLOWER,  HONEY  OR  SWEAT  PLIES. 

Always  among  the  plant  lice  are  to  be  found  greenish,  flat,  sticky- 
looking  "worms"  which  are  decidedly  pointed  at  one  end  and  do 
not  have  distinct  head,  eyes  or  legs.  These  so-called  ''worms"  are 
the  larvae  or  maggots  of  flies  belonging  to  the  family  Syrphidce,  which 
are  commonly  called  syrphid  or  flower-flies.  The  larvae  vary  from  the 
minutest  first-hatched  maggot  to  nearly  an  inch  in  length,  according  to 
the  species  to  which  they  belong.  They  are  usually  light  or  dark  green, 
but  some  may  be  brown,  orange,  very  light  or  nearly  black.  Those  feed- 
ing upon  plant  lice  and  herein  described  are  green  with  a  longitudinal 
darker  green  or  brownish  stripe  on  the  dorsum.  The  mouth  is  situated 
at  the  small  end  and  all  of  the  food  is  obtained  by  puncturing  the  body 
walls  of  the  lice  and  then  sucking  out  the  contents.    This  operation  is 
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easily  observed  in  the  field.  The  maggot  firmly  supports  itself  by  the 
large  posterior  end,  raises  itself  up  and  begins  to  blindly  move  its  mouth- 
end  about  in  quest  of  food.  If  it  touches  a  plant  louse  it  immediately 
lifts  it  into  the  air  and  sucks  it  dry.  This  is  very  rapidly  repeated,  with 
very  disastrous  results  to  the  lice.  When  the  larva  is  full  grown  it  seeks, 
some  sheltered  spot  in  which  to  pupate  (transform  into  the  adult  fly). 
This  it  may  do  on  the  stems  or  upon  the  surface  of  a  leaf.  The  puparium 
is  a  long,  roundish,  or  oval,  brown  body,  showing  no  signs  of  life. 
The  adult  fly  removes  one  end  of  the  case  to  escape.  The  adults  are 
usually  dark  with  transverse  yellow  bands  across  the  abdomen.  They 
are  very  swift  fliers  and  are  often  mistaken  for  bees.  They  are  com- 
mon around  flowers,  feeding  upon  the  nectar  and  from  this  habit  get 
the  names  *' flower  or  honey  flies."  On  hot  days  they  are  sometimes, 
very  numerous  and  are  called  ** sweat  flies"  in  the  Eastern  States. 
They  deposit  their  eggs  singly  upon  leaves  and  twigs  which  are  infested 
with  plant  lice  and  these  give  rise  to  the  green  larva?. 

While  these  insects  do  much  to  prevent  the  spread  of  the  plant  lice, 
they  are  in  turn  preyed  upon  by  other  insects.  Ants,  which  foster  and 
protect  the  plant  lice,  kill  and  carry  off  the  larvae  in  large  numbers  and 
greatly  reduce  their  efficiency.    Internal  parasites  also  prey  upon  them. 

There  are  three  species  here  which  are  doing  good  work  in  keeping- 
doA^Ti  plant  lice :  a  very  large  species,  Lasiophthicus  pyrastri  Linn.,  the 
American  syrphid,  Syrphiis  americanus  Wied.  and  the  small  species 
Allograpta  obliqua  Say. 


THE  LARGE  SYRPHID  FLY. 

Lattiophthicuif  pyrastri  Liun. 
(Fig.    242.) 

(General  Appearance. — This  is  one  of  the  larger  syrphid  flies,  being 
nearly  one  half  of  an  inch  long.  The  large  compound  eyes  occupy  most 
of  the  head  and  are  dark  Indian  red  or  brown.  The  face  is  yellow  and 
hairy,  with  median  dark  line ;  antennae  are  black  with  long  dorsal  arista ; 
thorax  iridescent  dark  blue  or  green,  covered  with  long,  fine  hairs  or 
pubescence;  seutellum  same  color  as  the  mesothorax;  legs — coxa*  dark; 
femora  dark  with  tips  light:  tibiae  amber  or  yellowish,  slightly  darker  at 
tips;  tarsi  dusky;  abdomen  velvety  black  with  three  pairs  of  marginal 
curved  transverse  bands  on  the  dorsmn.  These  bands  do  not  come 
together  in  the  middle  and  so  really  form  six  broken  bands.  The  eggs 
are  very  small  and  white.  The  larva\  when  full-grown,  are  nearly  three 
fourths  of  an  inch  long  and  varj^  from  light  green  to  light  brown  in 
color.    The  puparia  are  brown. 

Distribution. — This  is  an  exceedingly  common  species  found  all  over 
the  State. 
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Hosts. — The  larva?  appear  to  make  little  or  no  distinctions  as  to  aphid 
species  and  feed  upon  a  ^reat  many,  araonsr  which  are :  the  ^reen  citrus 
aphid  {Macrosiphiim  citrifolii  Ashm.),  the  oranpre  aphid  {Toxoptera 
aurantice  Koch),  the  melon  aphis  {Aphis  gossypii  Glover)  and  the  black 
peach  aphis  i  Aphis  persicce-niger  Smith). 


DA 

1 

□    \ 

P'IG. 


242. — The  large  syrphid  Hy   (La»iopfct/itcM«  xtyrastri  Linn.).     A,  larvae;  B, 
rlum  from  which  adult  has  emerged ;  C,  adult.      ( Essig.  P.  C.  Jr.  Ent. ) 


pupa- 


THE  AMERICAN  SYRPHID  FLY. 

Syrphus  amcricanuH  Wied. 
(Fig.   243.) 

General  Appearance. — In  jreneral  this  species  greatly  resembles 
Lasiophthicus  pyrastri  Linn,  in  shape  and  color,  though  it  is  somewhat 
smaller.  The  eyes  are  dark  reddish-brown;  face  amber  yellow  with  a 
dark  hand  in  the  middle  extending  from  the  base  of  the  antennae  to  the 
mouth;  antennffi  black,  with  dorsal  arista;  thorax  iridescent  green, 
covered  with  fine,  long  hair ;  legs  amber  with  bases  dark ;  abdomen  rich, 
shiny  black  with  three  pairs  of  transverse  yellow  broken  bands  along 
the  dorsal  margins.  These  bands  do  not  unite  in  the  middle  by  one  half 
their  lengths.  There  are  also  two  verj^  narrow  transverse  yellow  bands 
extending  across  the  dorsum  near  the  posterior  end^g^^, 
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Distribution. — ^Very  common  in  all  sections  of  the  State. 

Hosts. — The  larvae  feed  upon  a  great  number  of  plant  lice,  including 
the  black  peach  aphis  {Aphis  persicce-niger  Smith),  the  melon  aphis 


Fig.  243. — The  American  syrphid  fly,  Syrphua  ameri' 
cantia  Wied,     (Essig,  P.  C.  Jr.  Ent.) 

(Aphis  gossypii  Glover),  the  green  citrus  aphid  {Macrosiphtivi  citrifolii 
Ashm.),  the  orange  aphid  {Toxoptera  auranticB  Koch). 


THE  SMALL  SYRPHID  FLY. 

Allograpta  ohliqua  Say. 
(Pig.    244.) 

(General  Appearance. — This  is  one  of  the  smallest  syrphid  flies  met 
with  in  the  State,  being  seldom  over  one  fourth  of  an  inch  long.  The 
body  is  slender;  eyes  dark  red;  face  yellow  with  dark  median  line; 
antennae  amber  brown;  thorax  iridescent  green;  scutellum  and  legs 
light  yellow;  abdomen  dark  with  four  transverse  yellow  bands  on  the 
dorsum,  and  yellow  longitudinal  markings  at  the  base  of  the  amber  or 
dark  brown  abdominal  tip. 

Distribution. — This  is  one  of  the  most  widely  distributed  and  com- 
mon species  found  in  the  State,  being  present  in  practically  every 
locality. 


Fig.  244.— The  small  syrphid 
fly,  Allograpta  obliqu<i  Say.  (Es- 
sig,  P.  C.  Jr.  Ent.) 

Hosts. — The  larvce  of  this  fly  works  upon  a  great  number  of  diflferent 
lice  and  adults  have  been  bred  from  those  feeding  upon  the  corn-leaf 
aphis  (Aphis  maidis  Fitch.),  the  orange  aphid  (Toxoptera  aurantice 
Koch),  the  melon  aphis  (Aphis  gossypii  Glover). 
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THE  CANTALOUPE  FLY. 

Euxesta  notata  Wied.   (Family  Ortalidse). 
(Fig.  245.) 

General  Appearance.^— The  adult  flies  are  slightly  over  one  eighth 
of  an  inch  long,  beautiful  metallic  green  in  color  with  eyes  dark  brown. 
The  wings  are  transparent  with  a  distinct  black  spot  near  the  middle 
of  the  front  margin  and  a  similar  spot  near  the^ip  of  each.  The 
maggots  vary  from  white  to  dusky  brown,  the  blunt  end  being  often 
darker  than  the  rest  of  the  body.  They  are  about  one  fourth  of  an 
inch  long  when  fully  matured.. 


Fio.  245. — The  cantaloupe  fly  iEiuceata  notata  Wied.).    Wing  and  maggot    Enlarged 

five  times.      (Original.) 

Life  History. — The  eggs  are  laid  in  the  tissues  of  injured  or  dam- 
aged fruits  and  vegetables  and  while  the  maggots  work  principally 
upon  such  tissue  they  are  often  found  in  sound  and  living  portions 
and  occasionally  in  apparently  uninjured  fruits.  The  pupee  are  found 
in  the  decayed  hosts  or  in  the  soil,  the  adults  emerging  in  a  very  short 
time.  Due  to  the  peculiar  habits  of  the  larvae,  they  have  often  been 
mistaken  for  the  maggots  of  the  true  fruit  flies  of  the  family  TrypetidcB 
and  have  been  the  occasion  of  great  alarm. 

Distribution. — Occur  quite  commonly  over  the  State,  but  are  more 
abundant  in  the  warmer  sections  of  the  central  and  southern  parts. 

Foods. — This  species  caused  considerable  alarm  some  years  ago  when 
it  was  found  working  upon  cantaloupes  in  Tulare  County,  but  investi- 
gation showed  that  only  the  injured  or  decayed  melons  were  attacked. 
No  less  anxiety  was  aroused  this  summer  when  maggots  were  found  in 
apparently  sound  oranges  in  Los  Angeles  County,  but  they  also  proved 
to  be  of  this  harmless  fly.  According  to  Prof.  J.  M.  Aldrich  the  mag- 
gots are  also  known  to  attack  onions,  osage  orange,  cotton  bolls,  sumach 
fruits,  berries  of  Solanum  caroUnense  and  apple. 
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THE  DIPTEROUS  PARASITE  OF  THE  COTTONY  CUSHION  SCALE. 

Cryptocha-tum  iceryw  Will.   (Family  AKromyzida? ) . 
{Lcatophonus  icvrya'  Will.) 
(FiK.   246.) 

General  Appearance. — The  adults  of  this  very  beneficial  insect  are 
exceedingly  small  two-winged  flies  about  one  sixteenth  of  an  inch  long. 
The  head  and  thorax  are  metallic  blue  and  the  abdomen  bright  irides- 
cent green.  The  antennae  are  black;  legj?  black  or  dark  brown  with 
feet  light ;  wings  grayish  hyaline  with  dark  brown  veins. 

Life  History. — The  eggs  are  deposited  by  the  females  in  the  egg-sacs 
of  the  cottony  cushion  scale  and  the  young  maggots    feed    upon    the 


FiQ.  246. — The  dipterous  parasite  (Cryptochtr- 
turn  iceryw  Will.)  of  the  cottony  cushion  scale. 
Adult  and  egg-  Very  greatly  enlarged.  (After 
Williston.) 

eggs  of  this  pest.  The  entire  life  history  is  passed  within  the  protect- 
ing sac  of  the  host,  the  adults  emerging  as  by  magic  from  the  masses 
of  the  scale. 

Distribution. — This  fly  is  practically  confined  to  the  citrus-growing 
sections  of  Southern  California  and  is  more  often  found  in  Los 
Angeles,  Orange  and  San  Diego  counties. 

While  it  is  not  as  consistent  and  reliable  in  its  work  upon  the  cottony 
cushion  scale  as  are  the  ladybird  beetles  {Xovius  cardiualis  and  A'. 
kcebclei)  yet  its  work  is  often  phenomenal.  During  the  summer  of 
1912  Mr.  A.  S.  Iloyt,  Deputy  State  Quarantine  Officer,  bred  quantities 
of  this  species  in  Los  Angeles  County.  lie  believes  that  the  fly  is  often 
resp^msible  for  the  good  name  of  the  Vedalia.  Certainly  its  rearing' 
and  distribution  is  well  worth  while. 
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THE   ASPARAGUS   MINER. 

Agromyza  simpler  Loew   (Family  Agromyzidjp). 
(Fig.    247.) 

Gteneral  Appearance. — The  adult  flies  have  a  wing  expanse  of  about 
one-sixth  of  an  inch  and  are  metallic-black  in  color.  The  maggots  are 
one  fifth  of  an  inch  long  and  white.  The  puparia  are  one  seventh  of 
an  inch  long  and  red. 

Life  History. — The  first  adult  insects  appear  early  in  the  spring, 
other  broods  appearing  later.  The  larvae  mine  beneath  the  epidermus 
of  the  stalks  near  the  bases  and  may  penetrate  eight  inches  under- 
ground. The  injury  is  often  so  severe  as  to  completely  girdle  the  stems 
and  thus  do  much  damage.  The  puparia  are  formed  in  the  burrows, 
especially  on  the  roots  and  bases  of  the  stalks.  There  are  at  least  two 
generations  each  year. 


Fio.  247. — The  asparagrus  miner  (Agromyza  simplex  Loew).  Adult  flies  at  left 
and  Immature  forms  at  right  as  follows :  a,  larva,  lateral  view ;  b,  thoracic  spiracles, 
and  c,  anal  spiracles  of  larva ;  d,  side  view  and  e,  top  view  of  puparium ;  f,  section 
of  asparagus  stock,  showing  injury  and  location  of  puparia.  All  much  enlarged 
except  f  which  is  slightly  reduced.      (After  Chittenden.) 

Distribution. — This  fly  has  been  reported  by  Mr.  I.  J.  Condit  of  the 
United  States  Department  of  Agriculture  at  Antioch,  in  Contra  Costa 
County,  and  at- Oakley.  It  appears  to  be  generally  distributed  in  the 
central  part  of  the  State. 

Food  Plant. — This  pest  works  only  upon  asparagus  plants. 

Control. — The  control  of  the  fly  is  somewhat  difficult  and  consists 
in  the  use  of  trap  crops  early  in  the  spring,  which  should  be  removed, 
roots  and  all,  and  burned  in  June.  Other  traps  should  be  allowed  to 
^row  up  immediately  and  similarly  destroyed  in  the  fall. 

Cutting  out  all  infested  stalks  as  often  as  they  appear  is  also  advis- 
able. 
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DROSOPHILIDyE  (Family). 

THE  LESSER  FRUIT  FLIES. 
(Fi^.    248-252.) 

Though  the  members  of  this  family  are  of  little  or  no  importance^ 
they  are  considered  here  so  as  to  clear  up  the  numerous  misapprehen- 
sions that  th^  larvae  of  these  small  flies  are  not  those  of  the  true  fruit 
flies  (TrypetidcB) .  We  have  received  great  numbers  of  the  maggots 
with  inquiries  concerning  them.  The  larvae  work  upon  soured  or 
decayed  fruits  and  vegetables  and  are  commonly  taken  on  shipments  of 
bananas,  thus  the  reason  for  mistaken  conclusions. 


Fig.  248. — The  egg  of  Drosophila  ampelophila  Loew 
at  top,  greatly  enlarged.  Larvae  and  pupa  at  bottom, 
(Original.) 


The  adults  are  usually  small,  yellowish  flies  with  bright  red  eyes. 
They  are  common  throughout  the  entire  summer,  hovering  around 
pickled,  preserved  or  sound  fruits,  decayed  vegetables,  etc.,  though  the 
larvae  of  one  species  is  a  leaf  miner.  A  typical  insect  illustrating  the 
habits  and  life  history  is  the  lesser  fruit  fly,  a  description  of  which 
follows. 
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THE  LESSER  FRUIT  FLY. 

Drosophila  ampelophila  Loew. 
(Pigs.   248-251.) 

General  Appearance. — Very  small,  amber  to  reddish  in  color,  with 
bright  red  eyes.  The  posterior  tip  of  the  abdomen  of  the  males  is 
dark.     The  maggots  are  white.     The  puparia  have  two  prominent  pos- 


FiG.  249. — Puparia  and  maggots  of 
Drosophila  ampelophila  Loew  on  soured 
banana  peel.     Natural  size.     (Original.) 

terior  tubercles  not  unlike  horns  and  vary  from  yellow  to  brown  in 
color.  This  species  can  always  be  distinguished  from  all  others  by  the 
comb  of  black  spines  on  the  upper  side  of  the  front  metatarsus  near  the 
tip  of  the  male. 

Life  History. — The  eggs  are  deposited  in  suitable  feeding  places  for 
maggots,  on  canned,  pickled  or  soured  fruit.    The  maggots  work  upon 


Digitized  by  VjOOQ IC 


254 


THE   MONTHLY   BULLETIN. 


the  above  fruits  until  they  are  ready  to  pupate.  This  takes  place  among 
the  refuse,  the  adults  appearing  within  a  few  days.  The  entire  life 
history  seldom  covers  more  than  fifteen  or  twenty  days. 


Fig.    250. — Adults  of  Droaophila  ampelophila  Loew.     Enlarged 
twice.    ( Original. ) 

Distribution. — Common  everywhere  throughout  the  State, 

Food. — Canned,   pickled  or  soured  fruits.     The    writer    bred    this 
species  from  pickled  figs  and  soured  bananas. 


•Fig.     251. — The    wing    of    Droaophila    ampelo^ 
phila  Loew.     Greatly  enlarged.      (Original.) 

Control. — Remedial  measures  are  seldom  necessary.    It  is  advisable 
to  keep  pickled  fruits  securely  covered  to  prevent  entrance  of  the  flies. 

•The  wings  of  the  three  species  of  Droaophila  are  drawn  on   the  same  scale  for 
<?omparison. 
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Drosophila  husckii  Coq. 
(Fig.  252.) 

Greneral  Appearance. — This  species  greatly  resembles  Drosophila 
ampelophila,  but  is  smaller.  The  general  color  is  light  reddish  yellow^ 
the  abdomen  being  transversely  striped  with  fine  dark  lines. 


Fig.  252. — ^Wing  of  Drosophila  Imackii  Coq.  at  top.  Wing  of  D 
repleta  Woll.  at  bottom.     Greatly  enlarged.      (Original.) 

Distribution. — Widely  distributed  over  the  entire  State. 
Food. — Specimens  were  reared  from  decaying  squash    in    Ventura 
County.    They  have  also  been  reared  from  spoiled  bananas  and  potatoes. 


Drosophila  repleta  Woll. 

{Drosophila  punctulata  Loew.) 

(Fig.  252.) 

Cteneral  Appearance. — This  species  is  considerably  larger  than  the 
two  previously  described,  being  about  one  eighth  of  an  inch  long  and 
rather  robust.  The  bodies  are  considerably  darker,  the  abdomens  being' 
heavily  striped  with  black. 

Distribution. — This  is  a  tropical  species  which  is  probably  introduced 
with  practically  every  shipment  of  bananas  and  may  be  found  in  any 
part  of  the  State.  The  specimens  bred  out  by  the  writer  were  from  Cen- 
tral American  bananas  shipped  to  the  office  from  a  small  town  in  Sis- 
kiyou County  by  the  County  Commissioner  there. 

Food. — Works  upon  soured  and  decaying  bananas. 
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THE   CABBAGE   OR   RADISH    MAGGOT. 

Phorhia  hrMsicw  Bouch^    (Family  Anthomyidse). 
(Figs.   253-255.) 

(General  Appearance. — The  adult  flies  are  greenish-brown  in  color 
and  slightly  larger  than  the  common  house  flies.  The  maggots  are  white 
or  cream  colored  and  only  about  one  half  inch  long.    They  are  found 


Fig.  253. — The  cabbage  maggot   {Phorhia  hrctaaicw 
Bouch6).     LarvsB   and  puparia  at   left  and  adult  at     • 
right.      (Original.) 

in  cabbage  stems  or  in  radishes,  turnips,  etc.  The  pupae  are  smooth, 
elongate-oval  and  rich  reddish  brown  in  color.  They  are  located  in 
the  old  burrows  or  more  often  in  the  soil. 

Life  History. — The  eggs  of  this  fly  are  laid  near  the  root  in  the  sdil 
in  the  spring  after  the  plants  have  come  up  in  the  fields  or  after  they 


Fig.   254. — Wing  of  the  cabbage  maggot,  Phorhia  hrassica  Bouch6.      (Original.) 

have  been  transplanted.    The  small  maggots  begin  to  bore  into  the  root 
of  the  plant  as  soon  as  hatched  and  remain  inside  throughout  the  larval 
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period,  making  numerous  burrows,  causing  rot  and  injury  to  the  plant. 
In  about  three  weeks  they  are  ready  to  pupate  either  in  the  old  burrows 
or  in  the  soil.  They  form  a  smooth  brown  puparia  from  which  the 
adult  flies  emerge  in  one  or  two  weeks  and  at  once  begin  to  lay  eggs 
for  another  brood.  The  winters  are  passed  in  the  pupal  and  adult 
stages.    There  are  several  generations  a  year. 

Distribution. — This  insect  occurs  as  a  pest  particularly  in  the  north- 
ern part  of  the  State,  but  its  distribution  is  wide. 


Fig.  255. — Work  of  the  cabbage  maggot  on  Swedish  turnips.    (Original.) 

Food  Plants. — The  maggots  burrow  into  the  roots  of  many  of  the 
cruciferous  plants,  including  the  cabbage,  cauliflower,  radish,  turnip 
and  rutabaga.  The  young  plants  suffer  most  from  their  attacks,  entire 
fields  being  badly  injured.  This  is  particularly  true  of  young  cabbage 
plants.  Radishes  and  turnips  not  killed  when  young  continue  to  afford 
food  for  the  maggots. 

Control. — The  control  of  such  a  pest  is  extremely  difficult  and  relief 
measures  are  usually  employed  as  preventatives.  Among  the  most 
effective  of  these  are  the  placing  of  sand,  soaked  in  kerosene,  around 
the  bases  of  each  plant  as  soon  as  transplanted  or  well  uR^inthe  field. 
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This  is  to  prevent  egg-laying  by  the  female.  A  weak  solution  of  carbolic 
acid  emulsion  sprayed  repeatedly  over  the  plants  will  keep  the  flies 
away.  Fertilizers  such  as  kainit,  nitrate  of  soda  and  superphosphate 
applied  at  the  rate  of  from  1,000  to  1,500  pounds  of  kainit,  100  pounds 
of  nitrate  of  soda,  and  200  pounds  of  superphosphate  per  acre  are 
recommended.-  Gas  lime  applied  around  each  plant  has  afforded  some 
protection.* 

Carbon  bisulfid,  though  an  expensive  remedy,  is  effectual.  A  special 
tarred  card  placed  around  the  base  of  cabbage  and  cauliflower  plants 
prevents  the  flies  depositing  their  eggs  upon  the  stem. 

Plowing  and  thorough  cultivation  are  recommended  as  giving  excel- 
lent results  in  the  control  of  this  pest.  A  badly  infested  field  should  be 
thoroughly  plowed  and  cultivated  as  early  as  possible  to  destroy  the 
pupae. 

Natural  Enemies. — A  small  parasitic  insect  has  been  reared  from  the 
puparia.  Twelve  were  obtained  from  a  single  one.  This  has  not  been 
determined  and  is  probably  responsible  for  the  maggots  not  doing  more 
serious  damage  in  this  State. 


TACHINID^  (Family). 

THE  TACHINA   FLIES. 

This  is  one  of  the  most  beneficial  families  of  insects,  because  of  the 
parasitic  habits  of  the  larvae  upon  destructive  caterpillars,  grasshoppers, 
bugs,  beetles,  sawflies,  etc. 

The  adults  are  little  larger  than  house  flies,  being  striped  and  gray- 
ish in  color  with  hairy  bodies.  They  are  only  active  on  warm  days. 
The  eggs  are  usually  white  and  stuck  to  the  living  larvae  (Fig.  142) 
upon  which  the  coming  maggot  is  to  feed.  Upon  hatching  the  larvae 
bore  through  the  skin  of  the  host,  nourishing  themselves  throughout 
their  development  upon  the  internal  tissues,  avoiding  the  destruction 
of  the  vital  organs  until  ready  to  pupate.  When  the  host  is  destroyed 
they  leave  the  old  carcass  and  form  hard  brown  puparia  near  the  sur- 
face of  the  ground.  The  adults  issue  from  these  in  a  very  short  time. 
Breeding  is  rapid,  there  being  several  generations  each  year. 

THE  DIABROTICA  PARASITE. 

Celatoria  diahroticcc  Shim. 

{Cclatoria  craivii  Coq.) 

(Fig.  256.) 

General  Appearance. — Grayish  black  flies  with  white  face,  black 
antennae  and  legs,  grayish  black  thorax  and  abdomen.  The  adult  males 
have  a  peculiar  large  flattened  process  on  the  underside  of  the  second 
abdominal  segment.  The  length  is  about  one  eighth  of  an  inch.  The 
larvse  are  white  and  the  puparia  dark  brown. 

•Circular  No.  63,  Bur.  Ent.  U.  S.  Dept.  Agrcl.  p.   3. 
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Life  History. — The  maggots  of  the  fly  work  within  the  adult  beetles, 
parasitizing  in  many  instances  at  least  one 
third  of  them.  The  larvae  appear  about 
May  and  continue  as  late  as  October;  the 
first  brood  pupating  for  about  the  first  two 
weeks  in  June.  The  adults  appear  most 
numerous  in  July  and  August — a  few  no 
doubt  surviving  the  winter.  The  period  of 
hibernation  is  usually  spent  in  the  pupal 
stage. 

Distribution. — Throughout  the   southern      . 
part  of  the  State,  being  first  reported  at 
Los  Angeles  by  Mr.  Alexander  Craw. 

Hosts.— Works    upon    the    adults    of    the  ^^    256.-The   diabro- 

western  cucumber  beetle,  Diabrotica  soror.       tica    parasite,    ceiatoria 

diabroticvB  Shim.      (After 
Coquillett. ) 


THE  TUSSOCK  MOTH  TACHINID. 

Tachina  mella  Walk. 
(Fig.  257.) 

General  Appearance. — The  adult  flies  appear  dark  gray  in  color. 
The  eyes  are  brown ;  face  white ;  thorax  black  with  dull  gray  markings ; 


Fio.  257. — The  tussock  moth  tachinid 
iTachina  mella  Walk.).  Male  at  left  and 
female  at  right  Slightly  enlarged.  (Origi- 
nal.) 

halteres  white;  abdomen  black  with  regular  gray  spots  on  the  sides  of 
the  dorsum ;  legs  and  antennae  black.  The  females  are  three  eighths  of 
an  inch  long  and  the  males  considerably  smaller,  as  shown  in  Figure  257, 

Distribution. — Throughout  the  entire  State.  Quite  a  common 
species. 

Hosts. — This  fly  preys  upon  the  tussock  moth  {Hemerocampa  vetusta 
Boisd.),  the  western  apple-tree  tent  caterpillar  (Malacosoma  dissfria 
Hubn.)  and  other  species  of  Malacosoma. 
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THE  PLAGUE  GRASSHOPPER  PARASITE. 

Masicera  pachytili  Skuse. 
(Fig.   258.) 

Oeneral  Appearance. — The  adult  flies  are  somewhat  smaller  than  the 
ordinary  house  flies  and  dark  gray  in  color  with  white  face  and  light 
halteres. 


Fig.  258. — The  plague  grasshopper  parasite 
(Masicera  pachytili  Skuse).  A',  natural 
size ;  A,  enlarged. 

Distribution. — This  fly  was  introduced  into  California  by  Geo. 
Compere  from  Australia,  where  it  does  great  execution  on  the  plague 
locust  or  grasshopper.  To  what  extent  it  has  become  established  is  not 
known. 

Hosts. — Works  upon  grasshoppers. 

Peleieria  rohusta  Wied. 
(Fig.   259.) 

(General  Appearance. — The  adults  are  about  one  half  inch  long.     The 


i*'iG.      2r»9. — Peleterla     robusta 
Wied.    Enlarged.     (Original.) 


face  is  white;  antenna?  brown  and  black;  eyes  brown;  thorax  metallic 
black  and  dull  grayish  along  the  sides ;  the  abdomen  brick-red  or  yellow- 
ish with  black  dorsal  and  median  longitudinal  stripy.  .^.^^^^  GoOqIc 
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Distribution. — Common  throughout  the  entire  State,  having  been 
reported  from  Lake,  Santa  Cruz,  Calaveras,  Los  Angeles  and  San 
Bernardino  counties. 

Hosts. — This  species  works  upon  the  larvie  and  pupae  of  the  tussock 
moth  {Hemerocampa  vetnsta  Boisd.)  and  other  moths. 

Paradejeania  rutiUoidvs  Jaen. 
(Fig.   260.) 

General  Appearance. — The  adult  of  this  species  is  large,  measuring 
nearly  three  fourths  of  an  inch  in  length.  The  abdomen  is  especially 
large  and  covered  with  long  black  hairs.     The  face  is  black  with  a 


Fig.    260. — Paradejeania    rutilioidea    Jaen. 
Enlarged.    ( Original. ) 

silvery  luster;  eyes  dark  brown;  antennae  black;  thorax  black  with 
yellow  margin  and  scutellum ;  ba'^al  half  of  the  abdomen  yellow  with  a 
longitudinal  median  line  and  the  apical  half  black;  wings  dusky 
throughout  with  yellow  base ;  legs  black. 

Distribution. — Throughout  the  central  and  southern    parts    of    the 
State. 

Hosts. — Caterpillars. 


HYMENOPTERA  (Order). 

MEMBRANOUS  WINGED  INSECTS. 
BEES,  WASPS,   GALL-FLIES,   SAW-FLIES   AND   ANTS. 

This  is  without  doubt  the  most  important  order  of  insects  known, 
comprising  not  only  the  most  beneficial  insects  like  the  honey  bees  and 
parasitic  insects,  but  some  very  injurious  forms  like  the  sawfiies  and 
Argentine  ant.  The  transformations  are  complete,  the  larva  being 
maggot-  or  grub-like  and  the  pupa  quietescent.  The  adults  usually 
have  four  well  developed  membraneous  wings  and  are  powerful 
tilers,  but  a  great  many  members  have  no  wings  at  all.^^The  niouth- 
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parts  are  for  biting  or  modified  for  lapping.  There  is  a  very  extra- 
ordinary phenomenon  of  sex  abortion  and  the  development  of  a  sting 
in  the  females  of  certain  families,  while  the  phenomena  of  virgin-birth 
and  the  formation  of  galls  are  no  less  wonderful. 

Due  to  the  great  specialization  of  the  members,  this  order  is  extremely 
complicated  and  no  attempt  at  classification  will  be  undertaken  here, 
and  only  a  very  few  of  the  families  will  even  be  represented. 


TRUE  PARASITES. 

Of  the  beneficial  insects,  by  far  the  most  effective  are  the  true  para- 
sites belonging  to  the  superfamilies  Ichneumonoideaj  Cynipoideay  Chal- 
cidaidea  and  Proctotrypoidea.  Not  all  of  the  members  of  these  super- 
families  are  beneficial.     Some  prey  upon  seeds  as  the  seed  chalcis  and 


Fig.  261. — Soft  brown  scale  (Coccus  hes- 
peridum  (Linn.),  showing  exit  holes  of  true 
parasites.  (After  Quayle.  Courtesy  Cal.  Exp. 
Sta. ) 

many  others  upon  beneficial  predaeeous  and  parasitic  insects.  And  not 
all  the  true  parasites  belong  to  these  four  superfamilies,  for  as  we  have 
seen  many  dipterous  insects  are  very  efficient  parasites.  In  all  the 
superfamilies,  except  the  Ichufurnonoidea,  many  of  which  are  quite 
large,  the  members  are  usually  exceedingly  small;  a  hand  lens  or 
microscope  being  necessary  for  the  study  of  them. 

The  females  usually  deposit  their  eggs  within,  beneath  or  attached 
to  the  outer  surface  of  the  host  or  within  the  e^gy  by  means  of  an 
ovipositor  specialized  for  such  purposes.  Upon  hatching,  the  young 
legless  larva?  begin  feeding  upon  the  body  or  juices  of  the  host  or  egg; ; 
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the  vital  tissues  of  the  former  being  reserved  until  the  larvae  are  nearly 
ready  to  pupate. 

The  entire  larval  period  is  passed  within  or  upon  the  host.  The 
pupal  stage  may  be  passed  within  the  host  or  attached  or  not  attached 
to  it. 

There  are  great  variations  in  the  time  of  development,  there  being 
but  one  generation  a  year  in  some  and  many  in  others.  The  adults  are 
usually   four-winged   insects   with   quick   power   of   flight   and   great 


Fig.    262. — Mummied   bodies  of  the  citrus  aphid    (Toxoptera   aurantio'   Koch),    show- 
ing exit  holes  of  the  internal  parasites.      (Esslg,   P.  C.  Jr.   Ent.) 

activity.     Many  of  the  smaller  species  have  the  ability  to  jump  not 
unlike  fleas. 

The  work  of  all  true  parasites  is  rather  .spasmodic  because  of  the  very 
nature  of  their  existence.  Naturally  with  the  decrease  in  the  numbers 
of  the  hosts,  the  parasites  die  from  lack  of  food  and  may  be  so  reduced 
in  numbers  that  they  are  not  able  to  check  the  rapidly  increasing 
numbers  of  the  hosts  and  a  plague  of  grasshoppers,  army  worms  or 
scale  insects  may  result. 

Unfavorable  weather  conditions  and  the  work  of  secondary  parasites 
are  also  often  responsible  for  the  poor  showing  of  these  beneficial 
friends. 
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PARASITE  OF  THE  COMMON  MELON  APHIS. 

Aphidiua    iesiacciprs    (Cresson)     (Family   Braconidffi).* 

{Lysiphlehus  testaceipea  Cresson.) 

(Fig.   263.) 

General  Appearance. — The  adults  are  exceedingly  small  to  develop 
within  the  bodies  of  the  plant  lice,  being  but  seven  hundredths  of  an 
inch  long.     The  bodies  are  very  slender,  dull  or  shiny  black,  with  legs. 


Fig.  263. — Aphidius  testaceipes  (Cr.)  on  left;  Charips  xanthopais  (Ashm.)  on  right. 
A,  wings;  B  and  C.  antennse ;  D,  abdomen  of  female;  E.  abdomen  of  male.  (Essig, 
P.   C.  Jr.   Ent) 


antennae  and  base  of  abdomens  pale  amber.     The  wings  are  hyaline  and 
iridescent  with  pale  amber  stigma.    The  adult  females  of  these  true  par- 

•The    writer    is    indebted    to    Harry    S.    Smith    for    information    concerning  ^these 
hymenopterous  parasites,  and  for  aid  in  placing  them  In  the  pr 
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asites  deposit  their  eggs  within  the  living  tissues,  inside  the  bodies  of  the 
plant  lice,  by  means  of  a  long,  sharp-pointed  ovipositor,  which  pierces 
the  body  walls  of  the  lice.  The  outside  wound  heals  over  in  a  short 
time,  leaving  the  egg  tightly  sealed  within  the  body  ready  to  hatch. 
As  soon  as  the  egg  is  hatched  the  small,  legless  larva  begins  to  feed  upon 
the  tissues  of  the  aphid  and  its  development  means  the  extinction  of  a 
louse.  When  it  is  fully  developed  and  ready  to  leave  the  ** mummied" 
louse,  it  cuts  a  circular  hole  in  the  top  of  the  body  and  escapes  an  adult 
winged  insect,  ready  to  produce  more  eggs  and  thereby  to  destroy  more 
lice.  The  life-cycle  varies  according  to  the  time  of  year.  In  the  colder 
months  it  covers  from  about  ninety  to  one  hundred  days,  while  during 
the  summer  months  it  covers  from  eight  to  fifteen  days. 

The  so-called  *' mummied"  plant  lice  (Fig.  262)  are  easily  recognized 
before  the  adult  parasite  escapes  by  the  inflated  and  discolored  bodies 
which  appear  among  the  healthy  individuals.  These  bodies  are  usually 
of  a  lighter  color  and  finally  become  entirely  bleached.  The  circular 
hole  cut  by  the  escaped  parasites  is  always  a  sure  sign  of  the  presence 
of  these  beneficial  insects.  The  '* mummies"  are  fastened  to  the  leaf, 
as  soon  as  the  louse  is  dead,  by  the  larva  of  the  parasite,  which  cuts  a 
slit  in  the  lower  side  of  the  body  and  fastens  the  sides  to  the  leaf  or  twig 
by  excreting  a  mucilaginous  or  weblike  substance  for  this  purpose. 

Distribution. — ^Very  common  throughout  the  entire  State. 

Hosts. — This  species  preys  upon  many  of  the  common  plant  lice. 
So  far  it  has  been  bred  from  the  orange  aphid  {Toxoptera  aurcmiice 
Koch.),  the  cotton  aphis  (Aphis  gossypii  Glover)  and  the  green  apple 
aphis  (Aphis  pomi  De  Geer). 

THE  CODLING  MOTH  PARASITE. 

(^alliephialtes  metisor  Grav.   (Family  IchneumonideR ) . 
(Fig.    264.) 

General  Appearance. — The  minute  eggs  deposited  in  the  cocoons  of 
the  codling  moth  are  shiny  white,  almost  transparent  in  color  and  long 
and  narrow,  with  one  end  slightly  enlarged.  The  adults  are  very  active, 
four-winged  parasites,  averaging  three  eighths  of  an  inch  in  length, 
exclusive  of  the  ovipositor  which  is  slightly  longer  than  the  body  in 
the  females.  The  males  are  slightly  smaller.  The  general  color  is  black 
with  reddish-yellow  legs. 

Life  History. — The  female,  with  her  long  ovipositor,  inserts  an  egg 
into  the  cocoon  of  the  codling  moth.  In  a  few  days  this  egg  hatches 
into  a  small,  legless  grub,  which  begins  to  feed  upon  the  larva.  The 
subsequent  development  is  very  rapid  and  at  the  end  of  from  nine  to 
sixteen  days  the  larva  spins  a  cocoon  within  the  old  shell  and  after 
another  like  period  emerges  as  an  adult.  The  males  emerge  first  and 
await  the  females,  when  mating  o(;curs  and  the  life  cycle  repeated;  the 
females  continually  searching  for  cocoons  into  which  to  deposit  their 
supply  of  eggs. 

Distribution. — This  parasite  was  discovered  in  southern  Europe  by 
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George  Compere,  who  collected  large  numbers  ancj  sent  them  to  the 
State  Insectary  some  eight  years  ago.  During  this  period  the  Insectary 
has  been  breeding  and  sending  it  out  to  all  parts  of  the  State  where  the 


Fig.  264. — The  codling  moth  para- 
site (Calliephialtes  messor  Grav.  >. 
Male  at  left  and  female  at  right. 
Slightly  enlarged.      (Original.) 

codling  moth  is  a  factor  in  fruit  growing.     It  was  especially  thoroughly 
distributed  in  the  central  and  southern  parts. 

Hosts. — The  larvae  enclosed  in  the  cocoons  are  the  only  stages  of 
the  codling  moth  attacked.  These  are  carefully  searched  out  by  the 
females  which  have  a  wonderful  instinct  to  locate  them  as  well  as  to 
ascertain  whether  they  have  already  been  parasitized  or  not. 

THE   CITRUS   APHID   PARASITE. 

Charips  xanthopsis  (Ashm.)    (Family  Figitidse). 

{Allotria  xanthopsis  Ashm.) 

(Fig.  263.) 

General  Appearance. — This  small  parasite  belongs  to  a  family  closely 
allied  to  the  gall  makers.  The  adults  are  exceedingly  small,  being  less 
than  one  tenth  of  an  inch  long.  The  general  color  of  the  body  is  black, 
with  legs,  bases  of  the  antennje  and  ovipositor  light  amber. 

Life  History. — The  life  history  is  practically  the  same  as  that  of 
Aphidius  testaccipcs  Cresson. 

Distribution. — Common  in  the  southern  part  of  the  State,  especially 
in  Ventura  County. 

Host. — This  parasite  preys  effectually  upon  the  citrus  aphid 
{Toxoptcra  aurantim).  Digitized  by  CjOOQIc 
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THE   CLOVER   SEED    CHALCIS. 

Bruchophagus  funebris  How.   (Family  Eurytomid«B). 
(Fig.  265.) 

Gteneral  Appearance. — From  the  fact  that  this  insect  works  within 
a  clover  seed  it  must  be  very  small  in  size.  The  adults  are  black  with 
dark  brown  eyes  and  light  brown  feet.  The  eggs  are  slightly  elongated 
with  a  long,  slender  pedicle  and  polished  white.  The  larvie  are  white 
and  just  large  enough  to  fill  the  empty  shells  of  the  clover  seeds.  The 
pupffi  are  first  white,  afterwards  changing  to  brown.  The  entire  life 
cycle  from  the  egg  until  the  adult  emerges  is  spent  within  the  seeds, 
the  contents  of  which  are  completely  devoured  by  the  larvae.  However, 
occasionally  a  larva  may  w^ork  upon  several  different  seeds. 


Fig.  265. — The  clover-seed  chalcis,  Bru- 
chophagus funebria  How.  Adult  female 
neatly  enlarged.      (After  Webster.) 

Life  History. — The  winter  is  spent  in  the  seeds  either  as  larvae  or 
pupffi.  About  blooming  season  the  adults  emerge  and  begin  egg-laying. 
The  eggs  are  inserted  within  the  forming  seeds  by  the  o\ipositor. 
There  are  probably  several  generations  each  year. 

Distribution. — Although  this  insect  is  reported  as  existing  in  the 
State,  it  is  difficult  to  give  the  exact  areas  infested.  It  is  liable  to  be 
met  with  in  any  section  where  clover  and  alfalfa  seed  are  extensively 
raised.  Due  to  the  small  size  the  past  may  exist  for  some  time  in  a 
locality  without  being  discovered.  It  is  now  known  to  occur  in  the 
central  and  southern  parts. 

Food  Plants. — So  far  the  chalcis  has  been  reported  as  working  upon 
the  seeds  of  red  and  crimson  clover  and  alfalfa.  The  seeds  are  either 
entirely  eaten  out  or  rendered  worthless  and  in  both  cases  are  usually 
blowm  out  w^ith  the  chaff,  so  that  the  amount  of  damage  will  pass  for 
years  unobserved. 

Control. — So  far  this  pest  has  received  little  or  no  attention^ — there 
being  no  requests  for  help,  but  in  spite  of  this,  great  damage  is  being 
done.  This  is  unfortunate,  as  control  measures  are  difficult  and  poorly 
worked  out.  Pasturing  the  fields  or  destroying  all  clover  and  alfalfa 
heads  in  the  winter,  as  well  as  the  destruction  of  the  straw  after  thresh- 
ing, are  check  measures  well  worth  adopting. 

JaiT  expert  of  the  Bureau  of  Entomology,  U.  S.  Dept.  (R?gil^(^,NiQQ§Jr&klng 
upon  thte  Insect  in  California. 
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*THE    BLASTOPHAGA. 

lilaatophaga  grossorum  Grav.    (Family  Agaonidae). 

General  Appearance. — The  adults  are  exceedingly  small,  being  about 
one  sixteenth  of  an  inch  long,  the  male  being  brown  or  amber  and  the 
female  shiny  black  in  color.  The  female  is  winged,  has  large  compound 
eyes  and  three  ocelli;  ten-articled  antennae;  well  developed  gnawing 
mouth-parts  and  sharp  ovipositor,  which,  when  fully  extended,  is  exceed- 
ingly long.  The  male  is  always  wingless,  has  small  compound  eyes  and 
no  ocelli.  The  eggs  are  white,  elliptical,  w^ith  a  short  petiole  and 
0.092  mm.  long.  The  larvse  are  legless  and  white  with  brown  mandibles. 
They  are  exceedingly  small. 

Life  History. — This  very  important  beneficial  insect  is  propagated 
<:nly  in  certain  nonedible  figs,  known  ss  caprifigs.  In  these  the  females 
lay  their  eggs  in  the  ovaries  of  the  flowers  by  pushing  the  ovipositor 
dow^n  through  the  hollow  style.  The  ovaries  inhabited  by  the  larvae  are 
called  galls,  as  in  them  the  insects  feed  and  develop.  The  males  issue 
first  and  crawl  about  over  the  galls,  gnawing  holes  in  those  containing 
the  females  with  their  powerful  jaws,  into  which  the  abdominal  pro- 
jection is  inserted  and  the  females  fertilized.  Next  dRv  the  mature 
and  fertilized  females  enlarge  the  openings  and  crawl  out.  Leaving  the 
fig  by  the  eye  they  enter  the  next  crop  of  figs  on  the  same  capri  tree, 
which  are  more  in  a  receptive  condition,  unless  the  caprifigs  containing 
the  mature  insects  are  hung  in  the  Smyrna  trees,  when  they  enter  the 
Smyrna  figs.  They  wander  about  in  a  vain  effort  to  get  rid  of  their 
eggs  and  in  doing  so  distribute  the  pollen  adhering  to  their  bodies  to 
the  female  flowers  and  then  crawl  out  of  the  fig. 

The  capri  tree,  the  crop  of  which  is  the  only  one  in  which  the  insect 
can  lay  its  eggs,  on  account  of  the  shape  of  the  flowers,  produce  three 
distinct  crops,  called,  respectively,  mamme,  profichi,  and  mammoni. 
The  first,  the  over-wintering  crop,  contains  no  pollen  and  can  not,  there- 
fore, be  used  to  fertilize  the  Smyrna  figs.  The  profichi  contain  an 
abundance  of  pollen  which  is  available  at  the  time  the  insect  reaches 
maturity,  and  as  at  this  time  (June)  the  young  Smyrna  figs  are  in  a 
receptive  condition,  it  is  the  one  used  to  pollinate  the  Smyrna  crop. 
As  the  Smyrna  fig  will  not  develop  to  maturity  without  pollen  and  as 
the  flowers  are  inside  the  fig,  some  method  must  be  used  to  carry  the 
pollen  to  them.  For  this  purpose  the  Blastophaga  is  utilized,  and  the  act 
of  placing  the  caprifigs  on  the  female  trees  is  called  caprification.  The 
whole  Smyrna  fig  industry  is  absolutely  dependent  upon  this  process. 
In  order  to  provide  a  supply  of  the  Blastophaga,  caprifigs  are  planted 
convenient  to  the  commercial  fig  orchards.  These  caprifig  trees  usually 
hold  their  fruit  during  the  winter.  Occasionally,  however,  severe  frosts 
destroy  the  over-wintering  caprifigs  and  the  Blastophaga  perishes  with 
them.     To  avoid  such  losses  the  mamme  crop  of  caprifigs,  in  which  the 

•The  writer  is  indebted   to  Mr.   G.   P.    Rixford.   Bur.   Plant  Industry,   U.   S.   Dept. 


Agrcl.,  for  this  Information  regarding  Blastophaga  groasorum 
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Blastophaga  hibernates  in  the  larval  stage,  may  be  picked  in  December 
and  packed  in  layers  in  boxes  of  clean,  damp  sand  and  kept  in  a  place 
where  the  temperature  is  about  55  or  60  deg.  Fahr.  In  the  spring  these 
figs  are  taken  to  the  caprifig.s  and  the  Blastophaga  allowed  to  issue  when 
the  young  caprifigs  are  ready  for  fertilization,  which  is  about  April. 
At  this  time  the  profichi  crop  is  receptive.  This  crop  is  exceedingly  rich 
in  pollen  which  sticks  to  the  bodies  of  the  females  and  is  carried  thus 
into  the  Smyrna  figs. 

Distribution. — This  insect  is  now  distributed  throughout  the  com- 
mercial fig  growing  sections  of  the  State,  which  are  practically  con- 
fined to  the  Sacramento  and  San  Joaquin  valleys. 


PARASITE  OF  THE  BROWN  APRICOT  SCALE. 

Comys  fuHca  Howard  (Family  Encyrtidap). 
(Fig.   266.) 

Oeneral  Appearance. — The  adults  of  this  parasite  are  about  one 
eighth  of  an  inch  long  and  rich  brown  throughout  in  color.  The  wing -5 
are  clouded  with  brownish  markings,  the  bases  remaining  clear  and 
when  folded  over  the  back,  form  a  silverlike  spot  which  is  very  notice- 


Fio.  266. — Comys  fusca  Howard,  the  parasite  of 
the  brown  apricot  scale.  (Original.  Drawing  by 
Birdnekoff). 

able  when  the  insects  are  walking.  The  veins  are  black.  The  tips  of 
the  legs  are  yellowish  with  dark  claws. 

Distribution. — One  of  the  most  common  parasites  occurring  in  all 
parts  of  the  State. 

Hosts. — Of  all  the  internal  parasites  of  scale  insects  this  is  one  of 
the  most  efficient  and  is  often  quite  a  controlling  factor  in  keeping  down 
the  brown  apricot  scale  (Lecanium  corni).  The  writer  has  also  bred 
this  parasite  from  the  frosted  scale  {Eulecanium  pruinosum)  and  a 
native  scale  {Lecanium  sp.)  in  Ventura  Count^^.^.^.^^^  ^^QQQole 
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PARASITE   OF   THE   SOFT   BROWN   SCALE. 

Encyrtus  flavus  Howard   (Family  Encyrtidae). 
(Fig.  267.) 

General  Appearance. — A  small  parasite  scarcely  one  sixteenth 
of  an  inch  long.  The  general  color  of  the  female  is  ochre ;  compound 
eyes  brown ;  ocelli  red ;  antennae  yellow  with  tips  black ;  the  tips  of  the 
feet  black.  The  basal  third  of  the  fore  wings  are  clear  with  the 
remainder  clouded  with  brown;  the  hind  wings  are  clear.  The  males 
are  considerably  smaller  than  the  females,  and  shiny  metallic  green  in 
color  with  legs  and  antennae  very  light;  wings  clear  with  brown  veins. 

Distribution. — Quite  common  throughout  the  State,  but  especially 
abundant  in  the  southern  part. 


Fig.    267. — Encyrtus   flavus   Howard,    parasitic   on   the   soft 
brown   scale.    (Original.    Drawing  by   BirdnekoflC.) 

Hosts. — Reared   from   the   soft-brown   scale    {Coccus   hesperidum), 
which  is  often  very  effectuallv  checked  bv  its  attacks. 


THE  SCUTELLISTA. 

^rutrUista  cyanea  Motsch.    (Family  Eucyrtidip). 
(Fig.  268.) 

(General  Appearance. — The  adult  is  a  small  four-winged  parasite, 
less  than  one  eighth  of  an  inch  long,  robust  and  metallic  steel-blue  to 
nearly  black  in  color. 

Life  History. — The  small  oblong  white  eggs  are  placed  under  the 
shell  of  the  black  scale.  They  are  somewhat  larger  than  the  eggs  of 
the  scale  and  hatch  in  from  five  to  six  days  into  crescent-shaped  white 
legless  larvae,  which  feed  upon  the  eggs  of  the  black  scale  for  fifteen 
to  twenty  days,  when  they  pupate  and  after  another  like  period  emerge 
as  adults  from  the  shells  of  the  scale  through  circular  holes  cut  for  this 
purpose.     The  adult  lives  a  little  over  a  week. 

Distribution.— Throughout  the  entire  State. 

Hosts. — Introduced  especially  to  prey  upon  black  scale    (Saissetia 
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oleoe).    It  does  very  effective  work  on  this  pest  in  certain  sections,  but 
its  work  is  so  uncertain  and  sporadic  as  to  make  it  extremely  unreliable. 


Fig.    268. — Scutelliata    cyanea   Motsch. 
Howard. ) 


(After 


However,  if  judicially  distributed,  it  is  a  great  help  in  checking  this 
pest.     It  also  works  on  the  hemispherical  scale  {Saissetia  hemisphoerica) . 


THE   CITRUS   MEALY   BUG   PARASITE. 

Chrysoplatycerus  splendens  Howard  (Family  Bncyrtidse). 
(Fig.  269.) 

Gkneral  Appearance. — This  very  small  internal  parasite  is  but  2 
mm.  long.  It  is  easily  distinguished  by  its  iridescent  black  color,  shiny 
scutellum  and  large  and  geniculate  antennje.  The  scutellum  has  a  very 
noticeable  tuft  of  bristles  at  the  apex.  The  pointed  abdomen  also  has 
a  tuft  of  bristles  upon  each  side.  The  apical  two  thirds  of  the  fore 
wings  are  very  black  while  the  basal  third  and  the  hind  wings  are 
lighter. 

Life  History. — The  female  is  rather  deliberate  in  her  actions  and 
may  remain  in  a  very  small  area  for  an  hour  or  so,  all  the  time  busy 
examining  the  host.  In  doing  this  she  holds  her  antennae  as  is  shown 
in  the  lateral  view  in  Fig.  269,  and  does  all  of  the  feeling  with  the  tips. 
These  she  moves  very  rapidly  and  when  a  suitable  host  has  been  found 
she  turns  around  and  punctures  it  with  the  ovipositor  and  deposits  the 
egg.     Prom  observations  it  is  very  probable  that  she  <J^(P^f\tS^]^  o°® 

igi  ize     y  g 
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L^gg  in  an  individual.  When  touched  or  disturbed  she  junips  and  may 
even  fly  away.  She  rests  with  the  body  close  to  the  supporting  fruit 
or  leaf,  with  the  leg:s  spread  out  at  the  sides  and  the  antennae  flattened 
out  in  front,  not  unlike  two  long  front  legs.  It  was  possible  to  obtain 
a  large  number  of  thase  internal  parasites  from  small  breeding  cages 
filled  with  adult  mealy  bugs  and  their  egg  masses,  but  the  good  they  do 
is  very  difficult  to  estimate.  Great  numbers  were  kept  confined  for  a 
year,  but  the  number  of  mealy  bugs  increased  enormously  while  the 
parasites  almost  entirely  disappeared.  In  mounting  hundreds  of  adult 
mealy  bugs  I  have  been  unable  to  procure  one  that  contained  the  larval 


Fig.    269. — Dorsal   and    lateral   aspects   of   the   mealy  bug  parasite,   Chryaoplatycerua 
aplt^ndens  How.      (Essig,  P.  C,  Jr.  Ent) 

form  of  the  parasites,  but  the  empty  skins  from  which  they  have  issued 
are  plyentiful  on  the  trees  in  the  orchards. 

Distribution. — In  the  southern  part  of  the  State  and  reported  only 
in  Ventura  County. 

Hosts. — Half-grown  and  adult  mealy  bugs  {Pseudococcus  citri.), 

BLACK   SCALE   PARASITE. 

*Tomocvra  calif ornica  Howard   (Family  Encyrtidce). 
(Fig.  270.) 

General  Appearance. — The  females  are  slightly  more  than  one  six- 
teenth of  an  inch  long.  The  general  color  is  metallic  bluish-black,  with 
head,  base  of  antenna?  and  the  undersides  of  the  legs  rich  reddish 
brown ;  thorax  metallic  black  ;  abdomen  metallic  bluish-black  wdth  brown 
spot  near  the  base;  upper  portions  of  legs  and  tips  of  antennae  black 
and  the  latter  distinctly  hairy.  Wings  dark  with  short  fringe.  The 
males  are  metallic  black;  bases  of  antennie  brown  and  tips  black;  all 
parts  of  legs  except  black  hind  tibia  are  amber;  wings  perfectly  clear. 

♦Th"   rorreot   name   of   this  panislte   is   Dilophognstrr   ca/tYorRfif^tiFefljI^V'OOglC 
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Distribntion. — Abundant  in  most  of  the  southern    citrus    growing 
sections  of  the  State. 

Hosts. — The  larvje  work  upon  the  eggs  and  young  of  the  black  scale 


KiG.    270 — The   male   and    female   of    the   black    scale    parasite,    Toinocera    calif ornica 
Howard.      (U.  S.  Dept.  Agrcl.) 

(Saissetia  olece).  This  year  R.  S.  Vaile,  Horticultural  Commissioner  of 
Ventura  County,  reports  that  this  parasite  has  wrought  great  execution 
upon  the  black  scale  in  certain  citrus  orchards  near  Ventura. 


Aphpcus  flavus  Howard   (Family  Encyrtidse). 
(Fig.  271.) 

General  Appearance. — This  is  a  small,  yellow  four-winged  insect  as 
shown  in  Fig.  271. 


Fig.  271. — Aphycua  flavua  How.      (After  Howard.     Couitesy 
C^al.    Exp.    Sta.) 

Distribution. — Especially  abundant  in  the  southern  part  of  the 
State,  but  also  found  further  north. 

Hosts. — This  species  is  a  very  import ;ait  enemy  of  the  soft  brown 
scale  (Coccus  hespendum  Linn.)  and  when  abundant  is  a  very  eflfieient 

check  to  this  pest.  Digitized  by  CjOOQIc 
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Aphycvs  immaculatus  Howard  (Family  Encyrtidae ) . 
(Fig.  272.) 

General  Appearance. — A  small  dark  parasite,  slightly  over  .05  mm. 
in  length.  The  general  color  is  dark  yellowish-brown  with  light  yellow 
head,  dusky  legs  and  antennae  and  hyaline  wings. 


Fig.  272. — Aphycus  ivimaculatua  How.      (After 
Howard.   Courtesy  Cal.   Exp.   Sta.) 

Distribution. — So  far  as  known  this  species  occurs  only  in  the 
southern  part  of  the  State. 

Hosts. — Parasitic  upon  red  scale  {Chrysomphalus  aurantii). 

THE  KATYDID  EGG  PARASITE. 

Kupelmus  mirahilis  (Walsh)    (Encyrtidse). 

General  Appearance. — The  adult  parasites  are  a  little  more  than 
one  eighth  of  an  inch  long  and  of  a  metallic  green  color.  The  wings 
are  dusky.  The  insect  has  a  peculiar  way  of  elevating  the  abdomen 
over  the  thorax. 

Life  History. — The  eggs  are  deposited  within  the  eggs  of  the  katydid 
by  the  female.  The  entire  contents  of  the  eggs  are  devoured  by  the 
larvae  and  the  transformations  to  adults  occur  within  the  eggs,  the 
adults  issuing  through  circular  holes  in  the  sides.     (Fig.  21.) 

Distribution. — Common  throughout  the  entire  State. 

Hosts. — This  parasite  works  upon  the  eggs  of  various  katydids. 

PARASITE  OF  WHITE  FLIES. 

G^yrolasia  flavimcdia   Howard    (Family  Eulophidse). 
(Fig.    273.) 

General  Appearance. — An  extremely  minute  parasite  about  one 
twenty-fifth  of  an  inch  long.  The  general  color  is  rich  metallic  black, 
the  second  and  last  abdominal  segments  being  bright  orange  with  bases 
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of  antennae,  the  legs  and  the  under  side  of  the  abdomen  yellow.  The 
fore  wings  are  clear  with  a  distinct  dark  spot  near  the  middle  of  the 
front  margin.     The  veins  are  black. 

Distribution. — Reported  only  from  the  southern  part  of  the  State 
in  Los  Angeles  County. 


Fio.  273. — Oyrolasia  flavimedia  Howard.      (U.  S. 
Dept  Agrcl.) 

Hosts. — This  insect  is  parasitic  upon    the   species    of    white    flies 
(Aleyrodes  sps.)  infesting  iris  and  fuchsia. 


THE  PURPLE  SCALE  PARASITE. 

Aspidiotiphagus  citrinus  Craw   (Family  Kulophidse). 
(Figs.  274,  276.) 

Gkneral  Appearance. — An  exceedingly  small  insect,  almost  micro- 
scopic in  size,  light  and  brownish  yellow  in  color  with  wings,  antennae 
and  legs  pale. 


Fig.  274. — The  purple  scale  parasite,  Aspidio- 
tipJiagua  citrinus  Craw.      (After  Howard.) 

Distribution. — Generally  distributed  throughout  the  purple  scale- 
infested  citrus  districts  in  the  southern  part  of  the  State,  but  often 
limited  or  totally  absent  in  certain  localities.  Most  abundant  in  San 
Diego  County. 

Hosts. — Works  uncertainly  but   often   very   effectually   on   purple 
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scale  {Lepidosaphes  beckii)  in  small  localities,  but  of  little  consequence 
in  controlling  this  pest.  It  also  works  on  yellow  scale  {Chrysomphalus 


Fig.  275. — Aspidiotiphagus  citrinus  Craw.  1, 
egg ;  2,  larva ;  3,  larva  within  the  body  of  a  yellow 
scale;  4,  pupa.  Greatly  enlarged.  (After  Quayle. 
Courtesy  Cal.   Exp.   Sta.) 

citrinus),  red  scale   {Chrysomphalus  aurantii)^  and  pernicious    scale 
(Aspidiotus  perniciosus). 


Prottpaltclla  aurantii  Howard  (Family  Eulophidsp). 

{Prospalta  aurantii  Howard.) 

{CoccophaguH  aurantii  Howard.) 

(Fig.   276.) 

General  Appearance. — A  very  small  brownish-yellow  parasite  with 
black  compound  eyes ;  red  ocelli ;  legs  reddish  and  veins  of  wings  dusky. 

Distribution. — First  discovered  by  D.  W.  Coquillett  at  San  Gabriel, 
California,  in  1887  and  is  more  or  less  generally  distributed  in  the 
southern  part  of  the  State. 


Fig.  276. — Proapaltella  aurmitii  Howard.      (After 
Howard.     Courte.sy  Cal.   Exp.   Sta.) 

Hosts. — Parasitic  upon  yellow  scale  {Chrysomphalus  citrinus)  in 
California  but  has  also  been  bred  from  purple  scale  {Lepidosaphes 
beckii),  pine  scale  {Aspidiotus  pini),  Aspidiotus  ancylusy  walnut  scale 
{Aspidiotus  juglans-regicp) ,  Eulecanium  persicce  and  Chionaspis  sps. 
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Signiphora  occidentalia  Howard  (Family  EulophidseK 
(Fig.  277.) 

General  Appearance. — One  of  the  smallest  parasites,  being  scarcely 
over  half  a  millimeter  in  length  and  rather  robust.  The  general  color 
is  dark  brown  or  nearly  black;  eyes  dark  red,  mesonotum  yellow;  legs 
and  antennae  amber,  wrings  dusky  with  long  fringe;  forewings  with 
indefinite  d^rk  blotch  near  the  middle. 


Flo.   277. — Signiphora  occidentalia   Howard.      (After 
Howard.     Courtesy  Cal.  Exp.  Sta.) 

Distribution.— In  the  southern  part  of  the  State. 

Hosts. — Parasitic  on  yellow  scale  {Chrysomphalus  citrinus). 


Aphclinits  mgtilatfpidiH   LeHaron    (Family   Euloplnda»). 
(Fig.   278.) 

(General  Appearance. — The  adult  parasites  are  exceedingly  small, 
being  about  one  thirty-second  of  an  inch  long.  The  color  is  bright 
lemon  yellow ;  base  of  antennae  dusky ;  eyes  dark ;  ocelli  red ;  mandibles 
brown;  legs  and  wing  veins  bright  yellow. 

Distribution. — Quite  common  throughout  the  State. 


Fio.    278. — Aphclinus    niytilaspidis    Le 
Baron.    (After   Howard.) 


Hosts. — This  parasite  preys  upon  a  number  of  scales,  among  which 
are  the  oyster  shell  scale  {Lepidosaphes  ulmi),  pine  scale  {Chionaspis 
pinifoUm) ,  San  Jose  scale  {Aspidiottis  perniciosus)  and  Diaspis  carueli. 
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THE    GOLDEN    CHALCID. 

Aphelinus  diaspidis  Howard   (Family  Eulophidse). 
(Fig.  279.) 

General  Appearance. — The  adults  are  exceedingly  small  and  deli- 
cate, bright  yellow  insects. 


Fig.    279. — Aphelinus    diaapidia    Howard.      (After    Howard. 
Courtesy  Cal.    Exp.   Sta.) 

Distribution. — Common  throughout  the  southern  part  of  the  State, 
though  it  probably  occurs  in  many  central  and  northern  sections. 

Hosts. — Parasitic  upon  red  scale  {Chrysomphalus  aurantii)  and  rose 
scale  (Aulacdspis  rosce). 


Coccophagus  lunulatus  Howard   (Family  Eiilophidce). 
(Fig.  280.) 

General  Appearance. — ^^linute  parasites  less  than  1  mm.  long.     The 


Fig.    280. — Coccophagus   lunulatus   Howard.     (After   Howard-     Courtesy   Cal. 

Exp.   Sta.) 

general  color  is  black ;  apical  two  thirds  of  scutellum  orange  with  black 
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tips;  antennae  dark;  legs  yellow  with  hind  femora  dusky  in  middle; 
wings  hyaline  with  dark  brown  veins. 

Distribution. — Occurs  in  the  southern  part  of  the  State. 

Hosts. — Parasitic  upon  red  scale  {Chrysomphalus  aurantii). 

Coccophagus  lecanii  (Fitch.)   (Family  Eulophidae). 
(Fig.  281.) 

General  Appearance. — The  adults  are  scarcely  one  eighth  of  an  inch 
long,  dark  bluish-black  in  color  with  a  very  noticeable  and  character- 
istic yellow  scutellum.  The  antennae  and  the  legs,  excepting  the  dark 
femora,  are  amber. 

Distribution. — Exceedingly  common  throughout  the  entire  southern 
and  central  parts  of  the  State. 

\  ■ 


Fig.  281. — Coccophagus  lecanii   (Fitch).      (After  Howard.     Courtesy  Cal. 

Exp.  Sta.) 

Hosts. — ^A  very  effective  parasite  on  soft-brown  scale  {Coccus  hes- 
peridum),  European  fruit  scale  {Lecanium  comi)  and  frosted  scale 
{Eulecanium  pruinosum).  In  fact  it  may  be  reared  from  almost  any 
of  the  members  of  the  above  genera. 


THE  RASPBERRY  HORN-TAIL. 

Hartigia  cressoni    (Family   Siricidas). 

{Hartigia    ahdominalis.) 

(Fig.  282.) 

General  Appearance. — The  adults  are  slender  wasp-like  insects,  little 
more  than  one  half  inch  long  and  very  active  fliers.  The  females  are 
yellow  with  dark  markings,  while  in  the  males  black  predominates  with 
very  little  yellow.  The  eggs  are  pearly  white  and  oblong  with  a  curved 
point  at  one  end.  The  full-grown  larvae  are  w^hite  with  dark  head  and 
tip  and  are  nearly  one  inch  long.  They  are  almost  the  shape  of  a  letter 
**S"  and  have  a  very  noticeable  point  at  the  tail  end.  The  pupae  vary 
from  the  color  and  shape  of  the  larvae  to  those  of  the  adults. 

Life  History. — The  winter  is  passed  within  the  canes  of  the  host 
plants  in  the  larval  and  pupal  stages.     The  adults  emerge  in  April  and 
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after  mating  the  females  begin  to  insert  their  eggs  into  the  tender  tips 
of  the  young  shoots.  The  eggs  hatch  in  a  short  time  into  larvae  which 
work  up  the  shoots  imtil  the  latter  are  killed,  when  they  turn  and  go 
down  the  middle  pith  of  the  stems  and  transform  in  the  late  fall  and 
winter  into  pupae.     There  is  but  one  brood  each  year. 


Fig.  282. — The  raspberry  horn-tall,  Hartigia  creasoni.  a. 
adult  female ;  b,  adult  male ;  c,  well  developed  pupa ;  d,  very  young 
pupa;  e  and  f,  larvae.      (Essig,  M.  B.  Cal.  Hort  Com.). 

Distribution. — The  central  part  of  the  State,  more  particularly  in 
the  foothill  regions  east  of  the  Sacramento  River. 

Food  Plants. — The  native  host  of  this  insect  is  probably  the  wild 
rose.  Raspberries  suffer  most  from  the  attacks.  Cultivated  roses, 
blackberries  and  loganberries  are  also  food  plants. 

Control. — Pleasures  necessary  to  remove  or  destroy  the  eggs  before 
the  young  larva^  hatch  should  be  inaugurated.  As  the  eggs  are  very  ten- 
der and  their  locations  plain,  great  numbers  may  be  quickly  destroyed 
by  exerting  a  slight  pressure  over  them  with  the  fingers,  which  in  no 
way  injures  the  shoot.     Cutting  out  infested  canes  is&ii^jlf^  (Tyev^mmended. 
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THE  PEAR  OR  CHERRY  SLUG. 

Valiroa  verasi  Linu.    (Family  Tentlirodinida'). 

{Kriovampoidcfi  Umacina  Retz. ) 

(Fig.  283.) 

General  Appearance. — The  adult  is  a  glossy,  black,  four-winged 
insect  about  one  fifth  of  an  inch  in  length.  The  larvae  are  dark  olive 
green,  slimy  and  from  three  eighths  to  nearly  half  an  inch  in  length. 
Their  work  is  very  noticeable  and  consists  in  the  removal  of  all  of  the 
upper  green  surface  of  the  leaf,  causing  the  injured  areas  to  turn 
brown.     Badly  infested  trees  appear  scorched  as  if  by  fire. 

Life  History. — The  eggs  are  oval,  slightly  flattened  on  one  side  and 
deposited  under  the  epidermis  of  the  leaves, 
usually  on  the  under  sides,  by  the  sharp 
ovipositor  of  the  female.  They  hatch  in  about 
two  weeks.  The  young  larvae  cut  a  semi-circular 
hole  in  the  upper  surface  of  the  leaf  and  begin 
to  feed.  They  are  first  white  and  later  become 
dark  green,  because  of  the  slimy  secretion.  The 
entire  green  upper  surface  of  the  leaves  is  removed 
by  the  larvae  until  only  skeletons  are  left.  The 
remaining  under-surface  turns  brown.  When 
full  grown  the  larvae  crawl  an  inch  or  so  into 
the  ground  and  spin  a  cocoon  in  which  to  pupate 
and  hibernate  throughout  the  winter.  The 
adults  appear  in  the  early  spring. 

Distribution. — Generally  distributed   through- 
out the  State. 

Food  Plants. — Pear,  cherry,  plum,  quince,  button-bush,  thorn,  moun- 
tain-ash, Amclanchier  canadensis. 

Control. — This  is  one  of  the  easiest  pests  to  control.  The  larvae 
readily  succumb  to  the  ordinary  soap  or  emulsion  sprays  and  may  be 
effectually  destroyed  by  blowing  dust  upon  the  infested  leaves. 

Natural  Enemies. — Without  doubt  the  reason  for  this  pest  not  becom- 
ing more  serious  in  California  is  due  to  the  natural  enemies  which  hold 
it  in  check.  In  this  State  these  enemies  have  never  been  recorded  but 
in  the  Middle  States  the  egg  parasites,  Pcntarthron  minutum  Riley  and 
Closterocervs  cinctipennis  Ash.,  are  quite  common. 

There  are  probably  also  para-ites  working  on  the  larva?.  This. 
however,  has  never  been  definitely  ascertained.  The  predaeeous  bug. 
Podisus  maculiventris  Say,  and  the  Reduviid.  t^inea  diadema  Fab.,  are 
active  enemies  of  the  larvae  and  adults.  The  larvae  of  the  green  lace- 
wing  also  devour  many  of  the  young. 


FiQ.  283.  —  The 
pear  or  cherry  slug: 
iCaliroa  ceraai 
Linn.)  and  its  work 
upon  the  leaf.  (After 
Ewing. ) 
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THE  COMMON  NEMATODE  OR  POTATO  EELWORM. 

Heterodera  radicicola  Greef. 
(BMg8.284,  285.) 

Eelworms  belong  to  a  phylum  of  animals  far  below  insects  and  are 
never  considered  in  a  general  work  on  entomology,  but  due  to  the  seri- 
ousness as  well  as  the  wide  distribution  of  this  worm  as  a  pest  of  crops, 
a  brief  account  of  it  is  herein  included. 

Oeneral  Appearance. — The  presence  of  this  pest  is  told  by  such 
characteristic  injuries  as  root  knot  on  nursery  trees,  galls  on  tomato 
vines  and  the  rough  warty  surface  of  potato  tubers.  The  animal 
causing  the  injuries  is  commonly  known  as  the  nematode  worm  and  was 
recently  given  much  prominence  as  the  potato  eelworm.  The  males  and 
young,  the  usual  forms  of  the  animal,  are  microscopic,  transparent  and 
shaped  much  like  minute  eels.  The  female  is  pear-shaped  and  pearly- 
white.     The  eggs  are  oval  in  shape  and  laid  in  great  numbers. 

Life  History. — The  young  eelworms  feed  upon  the  roots  of  various 
plants,  causing  galls  or  knots  which  may  greatly  impair  growth.  The 
female  develops  within  the  affected  areas  and  begins  egg-laying,  the 
young  hatching  in  a  very  short  time  afterwards.  The  winter  is  passed  in 
the  original  host  if  it  remains  growing  in  the  soil,  such  as  nursery  stock, 
but  if  the  host  is  removed  they  feed  upon  various  plants  left  in  the 
fields.  The  young  have  the  ability  to  encyst  themselves  so  as  to  resist 
great  extremes  of  weather  and  unfavorable  conditions,  so  once  in  the 
soil  it  is  very  difficult  to  eradicate  them. 

Distribution. — As  a  producer  of  root  knot  this  animal  is  very  com- 
mon throughout  the  state,  but  somewhat  more  abundant  in  the  central 
and  southern  parts.  As  a  potato  pest  it  has  been  discovered  only  in 
Los  Angeles,  Nevada,  Monterey  and  Inyo  counties. 

Pood  Plants. — According  to  Dr.  E.  A.  Bessey  there  are  four  hundred 
and  eighty  species  and  subspecies  of  plants  affected  by  root-knot.  The 
list  includes  members  of  practically  every  flowering  plant.  Most  of 
the  garden  plants  are  affected,  as  are  many  of  the  field  crops  and  fruit 
trees.  For  definite  information  concerning  the  host  plants  the  reader 
is  referred  to  pp.  10-22,  Bulletin  217,  Bureau  of  Plant  Industry,  U.  S. 
Dept.  of  Agriculture,  by  Dr.  Bessey. 

Control. — The  control  of  this  pest  is  extremely  difficult  and  eradica- 
tion almost  impossible.  In  greenhouses  the  soil  may  be  sterilized  with 
steam  or  formaldehyde  (one  part  to  one  hundred  parts  of  water). 
Rotation  of  crops  which  are  not  attacked  by  the  nematode  is  perhaps  the 
best  control  measure  in  the  field.     Summer  fallow,  frequently  turning 
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Fig.  284. — The  common  nematode  or  potato  eel  worm  (Heterodera 
radicicola  Greef).  1,  egg,  magnified  200  times;  2,  egg,  showing  develop- 
ing larva  within  ;  3,  young  larva,  magnified  200  times  ;  4,  same,  magni- 
fied 350  times ;  5,  adult  female  and  gall,  magnified  70  times ;  6,  siime, 
opened,  showing  organs  of  female,  and  eggs  and  young  larvae  as  they 
are  found  In  the  gall ;  7,  head  of  female,  greatly  enlarged ;  8,  part  of 
egg  tube,  showing  forming  eggs ;  9,  another  part  of  tube,  with  a  fully 
formed  egg  In  it  a,  alimentary  canal ;  e,  egg  tubes ;  h,  head  ;  o,  oesopha- 
gus ;  s,  spear.      (Drawing  by  Newcomer.)  . 


Digitized  by  VjOOQIC 


284 


THE    MONTHLY   BULLETIN. 


Tip  the  soil  and  allowino:  it  to  dry  out,  will  help  to  reduce  the  numbers. 
Irrijjfated  districts  are  more  liable  to  become  infested  and  are  very 
fav(  rable  to  spread  and  difficult  of  control. 


Fig. 


285. — Potatoes  showing  the  work  of  the  common  nematode  or  eelworm,  Hetero- 
dera  radicicola  Greef.      (Photograph  by  Bremner. ) 


Digitized  by  VjOOQIC 


THE   MONTHLY  BULLETIN. 


285 


INSECT  COLLECTIONS. 

A  collection  of  the  representative  economic  insects  of  California  is 
of  great  value  to  the  office  of  a  county  horticultural  coiiimissioner  and 
the  building  up  of  such  a  collection  is  easy  and  exceedingly  instructive. 
Every  State  or  county  official  who  is  required  to  have  a  knowledge  of 
insects  cannot  improve  his  spare  moments  to  a  greater  advantage  to 
himself  or  to  his  work. 

Most  of  such  officials  thoroughly  realize  this  and  have  already  col- 
lected and  preserved  the  most  important  insects  of  their  respective 
counties.  It  is  with  the  desire  that  all  parties  interested  in  building 
up  an  entomological  collection  will  be  helpfed  that  the  following  sug- 
gestions are  made. 


Fig.  286. — Insect  net.  The 
shape  Is  excellent,  but  the  netting 
is  too  frail.      (After  Riley.) 


COLLECTING. 


Most  of  the  horticultural  officials  do  not  have  time  to  greatly  develop 
the  collecting  of  insects  as  a  specialized  part  of  their  w^ork,  and  feeling 
this,  some  do  not  bother  with  it  at  all.  It  is  not  necessary  or  possible 
to  build  up  a  complete  insect  collection  in  one  year,  even  by  the  most 
thorough  and  persistent  efforts,  but  it  is  possible  to  gradually  acquire  a 
very  representative  lot  of  insects  by  careful  observation  in  the  orchards^ 
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vineyards,  gardens  and  fields  and  capturing  all  specimens  met  with. 
Such  officials  should  always  carry  suitable  boxes  or 
bottles  for  the  preservation  of  insects  thus  acquired. 
Inspectors  can  greatly  aid  in  this  work.  Fruit  growers 
also  bring  in  large  numbers  of  insects  for  determina- 
tion, which  if  kept  and  carefully  mounted,  add  greatly 
to  any  growing  collection.  A  true  entomologist  never 
goes  anywhere  in  the  open  country  without  bringing 
back  at  least  a  few  good  specimens. 

Nets. — A  good  net  is  indispensable  for  collecting 
insects.  Most  manufactured  nets  are  entirely  too  frail 
for  ordinary  field  work.  A  suitably  shaped  net  is 
/  /",  shown  in  Fig.  286,  but  the  material  should  be  heavy 
cheesecloth  or  coarse,  loosely  woven  muslin.  Such  a  net 
is  especially  recommended  for  sweeping  or  for  cap- 
turing hard-bodied  insects,  as  grasshoppers,  crickets, 
katydids,  beetles,  bees,  wasps,  etc.  For  delicate  and 
swift-flying  insects,  such  as  butterflies,  moths,  dragon- 
flies,  lacew^ings,  etc.,  a  durable  netting  should  be  used. 
An  ordinary  circular  frame  will  do  very  well,  but  a 
more  convenient  style  is  the  manufactured  steel  col- 
lapsible frame  of  a  dip  or  landing  fish  net,  which  also 
has  a  jointed  handle,  and  the  whole  can  be  easily 
carried  in  a  traveling  bag. 

Fig.  287. — Pocket 
cyanide  killing  bot- 
tle.     (After  Riley.) 


Fig.  288. — A  temporary  insect  box. 


Digitized  by  VjOOQIC 


THE   MONTHLY  BULLETIN. 


287 


KILLING. 

Insects  to  be  mounted  and  preserved  should  be  killed  as  soon  after 
collected  as  possible.  The  most  popular  method  of  killing  is  the  use  of 
a  jar  or  can  containing  potassium  or  sodium  cyanide.  The  cyanide 
may  be  kept  in  the  bottom  of  the  jar  or  can  with  plaster  paris,  or  better, 
with  suitable  pieces  of  blotting  paper,  which  absorb  the  moisture.  The 
lid  should  be  tight,  so  as  to  retain  all  of  the  fumes,  and  enough  cyanide 
used  to  make  the  killing  rapid.  Small  killing-vials,  suitable  for  the 
pocket  (Fig.  287),  are  very  desirable  and  easily  made.     Baking  powder 


Fig  289. — Glass  covered  exhibition  case  for  pinned  insects. 

cans  are  also  excellent  containers,  as  they  cannot  be  broken,  but  due  to 
the  poor  fitting  of  the  lids  need  often  to  be  refilled.  In  preparing  such 
a  can,  cut  a  circular  piece  of  blotter  to  cover  the  bottom ;  add  the  cyanide 
and  pack  cotton  or  other  material  tightly  around  it;  cover  all  with 
several  circular,  tight-fitting  pieces  of  blotter,  and  then  cut  another 
piece  large  enough  to  form  a  lining  inside  the  can,  reaching  from  the 
pieces  holding  the  cyanide  to  the  top.  When  the  lid  is  on,  this  lining 
will  hold  the  cyanide  in  the  bottom  of  the  can  and  is  also  an  excellent 
absorbing  surface  for  any  excess  moisture.  All  cyanide  killing  recep- 
tacles should  be  plainly  marked  poisonous. 
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MOUNTING. 

There  are  various  ways  of  mounting  insects  so  as  to  show  them  off 
to  the  best  advantage,  to  preser\'e  them  longest  and  most  perfectly  and 
to  admit  of  their  study.  The  most  common  methods  are  pinning 
directly  into  suitable  cases,  moimting  in  glass  tubes  or  plaques,  in 
glycerine  or  balsam  on  slides  and  in  alcohol  or  formalin  in  specimen 
jars.  All  mounting  work  should  be  done  as  soon  after  the  insects  are 
killed  as  possible,  to  avoid  breaking  the  appendages.  However,  if  they 
are  allowed  to  become  dry  and  stiff  they  may  be  relaxed  and  safely 
mounted  by  being  placed  for  from  twelve  to  forty-eight  hours  in  a 
moist  chamber.  In  such  cases  care  should  be  exercised  to  see  that  the 
specimens  do  not  mould.  A  piece  of  blotting  paper  in  the  bottom 
treated  with  weak  formalin  will  aid  in  avoiding  this. 

Pinning. — Nearly  all  insects  are  pinned,  especially  the  larger  and 
more  chitinous  ones,  .such  as  grasshoppers,  beetles,  true  bugs,  flies, 
butterflies,  bees,  etc.,  but  the  position  on  the  pin  varies  considerably. 
All  the  members  of  certain  orders  are  pinned,  no  matter  how  small, 
while  in  many,  the  small  chitinous  ones  are  stuck  on  points  which  are 
supported  by  pins.  The  usual  method  of  pinning  insects  is  to  thrust 
the  pin  through  the  thorax,  as  shown  in  Fig.  290.  All  members  of  the 
oiders  Diptera,  Lepidoptera,  Orthoptera,  Hymenoptera  (except  the 
exceedingly  small  forms),  Xeuroptera  and  Platyptera,  are  thus  pinned. 
The  Orthoptera  and  many  of  the  Hymenoptera  are  usually  pinned 
through  the  prothorax,  while  the  others  are  pinned  through  the  meso- 
thorax. 

True  bugs  of  the  suborder  Heteroptera  should  be  pinned  through  the 
scutelliun,  a  small,  usually  triangular  area  just  at  the  base  of  the 
abdomen  (Fig.  290  B). 

All  beetles,  except  the  small  ones  which  are  mounted  upon  points, 
are  pinned  through  the  right  elytrum  or  wing  cover  near  the  base,  as 
shown  in  Fig.  290  A  and  B. 

Secondary  Pinning. — Very  small  insects,  especially  Dipt  era  and 
Lepidoptera,  are  mounted  upon  exceedingly  fine  pins  supported  upon 
one  end  of  small  pieces  of  pith,  cork  or  cardboard,  w^hich  are  in  turn 
supported  upon  regulation  pins  at  the  other  ends.  This  allows  the 
smallest  specimens  to  be  placed  in  the  collecticm  in  a  position  not  out  of 
harmony  with  the  largest  ones. 

Spreading. — Insects  whose  identity  depends  largely  upon  the  vena- 
tion and  colorations  of  the  wings  are  placed  upon  stretching  boards 
(Fig.  291  D  and  E)  when  fresh  or  relaxed  and  the  wings  properly 
spread  and  allo\yed  to  thoroughly  dry  before  they  are  placed  into  per- 
manent cabinets.  The  hind  margins  of  the  front  wings  of  a  stretched 
insect  should  be  at  right  angles  to  the  main  axis  of  the  body,  as  shown 
in  Fig.  291. 

Butterflies  and  moths  collected  in  large  numbers  may  be  .safely  pre- 
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Fig.  291. — Mounting  Lepidoptera.  A,  triangle  showing  method  of  folding  paper. 
First  fold  on  line  A  B,  then  on  A  D  and  C  B.  and  then  on  B  F  and  E  A  :  B,  speci- 
men in  folded  triangle  ;  C.  pinned  specimen  ;  D.  method  of  stretching ;  E.  cross-section 
of  stretching  board  ;   F,  specimens  placed  in  permanent  cabinet,  GoOQIc 
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served  in  small  paper  triangles,  as  shown  in  Fig.  291  B,  until  ready 
for  spreading.  If  so  kept  they  become  dry  and  brittle  and  should  be 
kept  in  a  moist  chamber  until  completely  relaxed  before  they  are  placed 
upon  the  stretching  board. 

Points. — All  small  insects  which  are  chitinous  enough  to  retain  their 
original  form  when  dry,  such  as  small  members  of  the  orders  Cole  opt  era, 
Tlymenoptera  and  of  the  suborder  Homoptera  (excepting  the  families 
Aphididce  and  Coccida),  in  fact  practically  all  small  insects  excepting 
true  flies  {Dipt era)  should  be  mounted  upon  small  cardboard  or 
celluloid  points  (Fig.  292).     White  shellac  or  i)eetle  glue*  is  used  to 
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Fio.  292. — A  speci- 
men properly  mounted 
upon  a  point.  (After 
Riley.) 

fasten  the  insects  to  the  tips  of  the  points.  The  size  of  the  points  vary 
somewhat  but  one  adapted  to  all  needs  should  be  9  mm.  long,  1  mm. 
wide  at  the  base  and  gradually  tapering  to  a  blunt  point.  The  insect 
should  be  mounted  so  that  it  faces  from  you  when  the  pin  is  to  the 
right  of  it,  as  shown  in  Fig.  292.  Care  should  be  exercised  to  see  that 
the  specimen  is  straight,  at  right  angles  to  the  point  and  that  all  appen- 
dages are  free.  Ladybird  beetles  {Coccinellid<B)  should  be  mounted  so 
that  the  points  do  not  reach  quite  to  the  middle  of  the  sternum. 

CASES  FOR  PINNED  INSECTS. 

By  far  the  most  satisfactory  containers  for  pinned  insects  are  the 
Schmitt  insect  boxes  which  are  dust  and  insect  proof.  Specially  con- 
structed cases  with  glass  tops  are  excellent  for  exhibition  purposes. 
Small  sacks  or  balls  of  naphtha  should  be  pinned  in  the  corners  to 
aid  in  keeping  out  insects  destructive  to  specimens. 

•Beetle  glue  is  prepared  as  follows: 

Water    45  parts 

Alcohol    (96  per  cent) 8  parts 

Carbolic  acid   2  parts 

Sugar    30  parts 

Oum    arable    60  parts 
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GLASS  TUBES. 

Scale  insects  (GoccidcB)  are  easily  handled  and  preserved  in  small 
glass  shell  vials,  as  shown  in  Fig.  293.  Life  histories  of  other  insects  for 
exhibition  purposes  may  also  be  mounted  in  small  or  large  glass  tubes. 


Fig.  293.  —  Speci- 
mens of  scale  insect 
In  a  glass  vial.  (Cal. 
Hort.   Com.) 


PLAQUES  OR  GLASS  MOUNTS. 

Nearly  all  insects  may  be  mounted  in  plaques  with  glass  facing  and 
cardboard  backs.  These  make  excellent  exhibits  to  hang  upon  the  walls. 
Special  mounts  are  prepared  in  the  form  of  small  cardboard  boxes  filled 
with  cotton  upon  which  the  specimens  rest  and  fitted  with  a  glass  faced 
cover. 

GLYCERINE. 

Certain  small  soft-bodied  scale  insects,  plant  lice,  young  bugs,  larva^, 
etc.,  are  often  mounted  directly  on  glass  slides  under  a  glass  cover  in 
glycerine  prepared  by  adding  one  part  of  acetic  acid  to  ten  parts  of 
glycerine  jelly.  Specimens  may  be  mounted  directly  into  this  or 
previously  prepared  as  directed  for  mounting  in  Canada  balsam. 
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CANADA  BALSAM. 

For  microscopical  study,  scale  insects,  plant  lice,  thrips,  mites,  etc., 
are  permanently  mounted  on  slides  in  Canada  balsam  which  has  been 
dissolved  in  xylol.  Specimens  are  mounted  directly  in  the  balsam 
either  alive  or  freshly  killed,  and  when  so  done  usually  retain  their 
original  shapes  perfectly,  but  are  not  suitable  for  microscopic  study  for 
several  months.  By  far  the  most  satisfactory  method  of  mounting 
scale  insects  is  to  first  boil  them  in  potassium  hydroxide  (KOH)  or 
sodium  hydroxide  (NaOH) ;  thoroughly  wash  them  in  water;  dehydrate 
by  carrying  through  solutions  of  30  per  cent,  78  i)er  cent  and  95  per 
cent  or  absolute  alcohol ;  clear  in  xylol,  cedar  oil  or  clove  oil  and  mount 
directly  into  balsam. 

An  excellent  method  of  mounting  the  others  listed  above  is  as  fol- 
lows :  Kill  by  pouring  over  them  boiling  95  per  cent  or  absolute  alcohol ; 
clear  in  xylol,  cedar  oil  or  clove  oil,  and  mount  directly  into  balsam. 
Glass  slides  and  cover  glasses  are  necessary  for  such  mounts. 

PRESERVING  LARV^. 

Caterpillars  or  the  larvse  of  moths  and  butterflies  are  very  often 
preserved  by  the  inflating  method,  which  consists  in  removing  the 
viscera,  inflating  the  body  and  drying  them  over  an  oven  until  rigid. 
The  original  color  and  much  of  the  vestiture  are  thus  retained  in  almost 
perfect  condition.  The  caterpillar  of  the  red  humped  caterpillar,  shown 
in  Fig.  175,  has  been  thus  cured. 

Caterpillars  and  the  larvae  of  other  insects  are  also  excellently  pre- 
served by  first  boiling  them  in  water  and  placing  them  directly  in  a 
permanent  solution  prepared  as  follows  : 

Alcohol    (97  per  cent) 15  c.c. 

Formalin  (40  per  cent) 15  c.c. 

Water    (distilled)    120  c.c. 
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THE  STATE  INSECTARY. 


For  the  introduction,  breeding  and  dissemination  of  beneficial  pre- 
daceons  and  parasitic  insects  a  special  department  has  been  created  in 
the  office  of  the  State  Commissioner  of  Horticulture,  known  as  the 
insectary  division.  The  officers  of  this  division  are  provided  for  by 
law,  the  chief  of  which  is  known  as  the  Superintendent  of  the  State 
Insectary.     The  State  Insectary  was  constructed    especially    for    the 


Fig.  295.- 


-Beneficial  Insects  are  expressed  from  the  insectary  directly  to  tlie  growers. 
(Ciirnes.      M.    B.   Cal.    Hort.   Com.) 


rearing  and  breeding  of  beneficial  insects  and  is  located  in  the  Capitol 
Park  at  Sacramento.  It  is  supported  by  appropriations  of  the  State 
Legislature,  and  is,  therefore,  a  free  instituticin  to  all  the  citizens  of 
the  State. 

The  operations  of  the  insectary  are  l^riefiy  as  follows:  Expert  ento- 
mologists are  kept  in  the  fields  in  California  and  in  other  states  and 
countries,  who  collect  natural  enemies  of  destructive  insects.  These 
are  forwarded  to  the  insectary  where  they  are  supplied  with  the  proper 
hosts  and  reared  in  sufficient  numbers  to  be  sent  out  into  the  sections 
of  the  State  where  the  destructive  insect  pests,  upon  which  they  prey, 
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are  found.  To  properly  conduct  the  work  requires  great  skill  upon 
the  part  of  the  collectors  and  those  in  charge  of  the  breeding  work. 

At  the  present  time  a  very  strenuous  effort  is  being  made  to  bring 
this  work  in  closer  touch  with  the  great  problems  of  insect  control. 
]\Ir.  Harry  S.  Smith,  who  has  for  many  years  been  in  charge  of  para- 
sitic work  for  the  Bureau  of  Entomology  of  the  U.  S.  Department  of 
Agriculture,  became  superintendent  January  1,  1913,  and  is  thoroughly 
organizing  the  work  along  up-to-date  and  scientific  lines.  A  specialist 
is  to  be  sent  to  foreign  countries  in  the  spring,  while  local  assistants 
are  to  explore  the  State  for  native  species.  Mr.  Smith  will  also  make 
it  a  point  to  secure  all  possible  parasites  and  predaceous  insects  in  the 
Ignited  States.  He  is  thoroughly  qualified  for  the  position  he  now 
holds  and  is  alive  to  the  great  needs  and  possibilities  along  these  lines. 

All  fruit  growers  are  invited  to  keep  in  close  touch  with  the  State 
Insectary  and  to  make  their  wants  known.  It  must  be  remembered, 
however,  that  results  from  breeding  insects  are  often  exceedingly  slow 
and  uncertain,  and  that  it  will  be  some  time  before  new  importations 
can  be  placed  in  the  orchards.  Likewise  parasites  and  predaceous 
insects  sent  out  into  the  orchards  require  several  years  at  least  before 
they  are  thoroughly  established  and  become  controlling  factors. 
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SPRAYS  AND  POISONS. 

SprayinoT  for  insect  pests  has  become  a  very  important  factor  in  the 
growing  of  all  crops  and  especially  in  horticultural  work.  As  such  it 
is  now  a  regular  and  well  established  business,  which  has  received  a 
tremendous  amount  of  investigation  work,  with  the  results  that  there 
is  on  the  market  a  spray  for  every  individual  ailment  a  tree  or  plant 
is  heir  to.  This  is  true  of  both  the  home-made  and  commercial  products 
and  it  has  become  an  exceedingly  difficult  task  for  the  orchardist  or 
farmer  to  select  a  spray  which  is  to  give  the  best  results  for  the  financial 
outlay. 

It  is  beyond  the  limits  of  any  ordinary  work  to  give  a  complete  list 
of  the  formuhe  and  uses  of  all  these  preparations,  and  should  this  be 
done  the  results  would  prove  unsatisfactory.  It  is  therefore  the  aim  of 
the  writer  to  include  only  those  preparations  which  are  known  to  give 
definite  and  reliable  results. 

In  general  insecticidal  sprays  and  powders  are  listed  in  three  main 
classes,  viz:  poison  sprays,  contact  sprays  and  repellents.  The  poison 
sprays  are  used  in  controlling  biting  and  chewing  insects  which  are 
capable  of  taking  the  poison  internally ;  while  the  contact  sprays  are  for 
piercing  and  sucking  insects  which  cannot  be  controlled  by  poison 
sprays.  The  repellents  do  not  kill,  but  applied  to  the  plants  or  soils, 
serve  to  drive  the  pests  away  and  thus  prevent  attacks. 

POISON  INSECTICIDES  FOR  CHEWING  INSECTS. 

Poisoned  sprays  are  usually  made  of  arsenical  compounds  and  are 
therefore  known  as  arsenical  sprays  or  insecticides.  Formerly  Paris 
green  and  London  purple  were  used  but  of  late  years  it  has  been  found 
that  lead  arsenate  and  zinc  arsenite  are  as  efficient,  cheaper  and  do  less 
damage  t^  the  fruit  and  foliage. 

These  sprays  are  used  in  combatting  leaf  eating  insects,  such  as 
grasshoppers,  army  and  cut  worms,  tent  caterpillars,  red-humped 
caterpillars,  tomato  and  tobacco  worms,  cabbage  worms,  pear  slugs, 
beetles,  etc. 

LEAD  ARSENATE. 

No.   I.     Commercially  prepared. 

Ijetkd  arsenate    (paste) 0  to  S  pounds 

Water    1(K>  gallons 

Xo.   2.     Arsenate  of  lead    (powder) 2  to  ?i  pounds 

Water    100  gallons 

Preparation. — Simply  dissolve  the  paste  or  powder  in  the  re(|Viired 
amount  of  water  or  in  a  small  amount  and  add  the  remainder  for  use. 

No.  3.     Home-made  preparations. 

Acetate    of    lead 44  ounces 

Arsenate  of  soda U\  ounces 

Water    100  sal  Ions 
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Preparation. — Dissolve  the  acetate  of  lead  (sugar  of  lead)  in  4  gal- 
lons of  water  in  a  wooden  container;  in  another  pail  dissolve  the 
arsenate  of  soda  in  2  gallons  of  water.  These  two  solutions  poured 
together  will  make  100  gallons  of  spraying  material. 


Fig.  296. — Top  picture  shows  the  young  apples  just  right  to  spray  for 
the  codling  moth — the  calyx  lobes  are  open.  The  lower  picture  shows 
apples  too  far  advanced  to  spray  for  this  pest — the  calyx  lobes  are  closed. 
(After  Slingerland.) 


ARSENATE   OF  LEAD  AND  BORDEAUX   MIXTURE. 

It  is  often  desirable  to  use  a  combination  arsenical  spray  with  a 
fungicide  for  scab  and  codling  moth.  With  Bordeaux  mixture  use 
four  pounds  of  arsenate  of  lead  to  one  hundred  gallons  of  the  prepara- 
tion when  ready  to  apply  to  the  trees. 
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LEAD  ARSENATE  AND  LIME-SULPHUR. 

A  combination  arsenical  and  fungicidal  spray  may  also  be  made  by 
adding  five  pounds  of  arsenate  of  lead  to  every  one  hundred  gallons 
of  the  lime-sulphur  after  it  is  properly  diluted  for  spraying. 

PARIS  GREEN. 
If  lead  arsenate  cannot  be  had,  Paris  green  may  be  used  as  fallows : 

Paris   green 10  ounces 

Air-slaked    lime 2  pounds 

Water    100  gallons 

First  slake  the  lime,  stir  the  poison  into  a  thin  paste  with  a  little 
water,  add  this  to  the  lime,  then  strain  the  mixture  through  a  sieve 
into  a  tank  containing  the  required  amount  of  water.  If  it  is  desired 
to  spray  for  bolh  f\ia^i  and  insK-ts  on  pe.iches  cr  other  tender  foliage 
two  hundred  gallons  of  water  should  be  used.  It  is  necessary  to  keep 
this  mixture  well  agitated  while  spraying. 

As  a  dust  Paris  green  is  mixed  as  follows : 

Paris    green 5  ounces 

Air-slaked   lime 1  pound 

The  Paris  green  and  lime  are  thoroughly  powdered,  mixed  and  dusteil 
upon  the  plants  through  a  muslin  bag  or  by  means  of  a  blower. 

In  combination  with  Bordeaux  mixture  or  lime-sulphur  add  eight 
ounces  of  Paris  green  to  every  one  hundred  gallons  of  the  diluted  spray. 


POISON  BAITS. 

Poison  baits  occupy  a  very  important  place  in  the  control  of  certwin 
insects,  such  as  grasshoppers,  army  and  cutworms,  wireworms,  etc., 
and  are  especially  useful  to  the  small  gardener  though  they  have  often 
been  used  with  excellent  results  in  large  fields  and  orchards. 

POISON  BRAN  MASH. 

No.  1. 

Bran    25  pounds 

Paris    green 4  pound 

Cheap    molasses 1  quart 

Xo.  2. 

Bran     40  pounds 

Arsenic   ;">  pounds 

Molasses     2  gallons 

In  preparing  these  mix  the  arsenic  or  Paris  jxreon  and  bran  dry,  and 

add  the  molasses,  which  has  been  diluted  in  water.     Add  enough  more 

water  to  moisten  the  bran  so  that  it  will  appear  between  the  fingers 

when  the  mixture  is  squeezed  in  the  hand. 

Some  prefer  to  moisten  the  bran  first  and  afterwards   stir    in    the 

molasses  and  poison.  r^^^^T^ 
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CRIDDLE  MIXTURE. 

Though  this  mixture  is  somewhat  disagreeable  to  make  and  handle, 
it  is  exceedingly  cheap  and  affective,  especially  for  grasshoppers. 

Fresh   horse   dung 60  pounds 

Common  salt 2  pounds 

Paris   green    1  pound 

The.  Paris  green  is  mixed  with  enough  water  to  form  a  paste  and 
is  then  stirred  thoroughly  into  the  horse  dung  with  the  salt. 

These  poisoned  baits  are  scattered  about  in  fields  infested  with 
grasshoppers,  army  and  cutworms  and  various  other  destructive  chew- 
ing insects  or  they  may  be  placed  in  advance  of  the  oncoming  hordes. 
A  very  important  thing  in  handling  the  poisoned  baits  is  to  see  that 
they  are  kept  moistened  all  the  time,  as  they  become  worthless  when 
dry.  To  prevent  this  drying  out  the  mixture  should  be  put  out  in 
small  piles  and  occasionally  moistened.  They  may  also  be  placed  under 
boards  or  in  the  shade,  while  for  cutworms  and  wireworms  it  is  often 
advisable  to  bury  them  in  the  ground. 

CONTACT  INSECTICIDES  FOR  SUCKING 
INSECTS. 

LIQUIDS. 

Lime-sulphur  is  easily  the  most  important  insecticidal  spray  now 
used  and  its  fungicidal  properties  make  it  even  more  useful  to  the 
orchardist.  It  is  especially  valuable  for  controlling  scale  insects  and 
fungi  on  deciduous  fruit  trees,  though  if  properly  weakened  it  may  also 
be  used  as  a  summer  spray,  particularly  for  the  citrus 'and  almond 
spiders. 

Formerly  lime-sulphur  spray  was  a  home-made  product,  but  today  the 
commercially  prepared  product  is  so  superior  to  the  home-made  mixtures 
that  the  latter  have  almost  ceased  to  exist. 


HOME-MADE    LIME-SULPHUR. 

Formula. 

Lime   40  pounds 

Sulphur    (flowers) 30  pounds 

Water  to  make 100  gallons 

Preparation. — Heat  in  a  cooking  barrel  or  vessel  about  one  third  of 
the  total  quantity  of  water  required.  When  the  water  is  hot,  add  all 
of  the  lime,  and  at  once  add  all  the  sulphur,  which  should  previously 
have  been  made  into  a  thick  paste  with  water.  After  the  lime  is  slaked, 
another  third  of  the  water  should  be  added,  preferably  hot,  and 
the  cooking  should  be  continued  for  an  hour,  when  the  final  dilution 
may  be  made,  using  either  hot  or  cold  water  as  is  most  convenient. 
The  boiling  due  to  the  slaking  of  lime  thoroughly  mixes  t^ 
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ients  at  the  start,  but  subsequent  stirring  is  necessary  if  the  wash  is 
cooked  by  direct  heat  in  kettles.  After  the  wash  has  been  prepared  it 
must  be  strained  through  a  fine  sieve  as  it  is  being  run  into  the  spray 
tank. 

COMMERCIAL  LIME-SULPHUR. 

The  commercial  spray  is  a  perfectly  clear  liquid,  easy  to  handle  and 
needing  only  to  be  properly  diluted  for  use.  It  is  usually  sold  in  barrel 
lots.  There  are  two  common  brands  upon  the  market  in  California, 
sold  under  the  trade  names,  ''Rex''  and  *'Ortho/'  though  there  are 
other  sprays  equally  as  good  manufactured  elsewhere. 

For  spraying  scale  insects  on  dormant,  deciduous  fruit  trees  in  the 
winter,  the  commercial  lime-sulphur  should  be  diluted  one  to  nine  of 
water.  It  is  advisable  to  spray  just  as  early  in  the  winter,  after  the 
leaves  have  fallen,  as  possible.  If  there  is  to  be  no  confusion  relative 
to  the  proper  dilution  of  the  commercial  sprays  a  Baume  hydrometer 
should  be  employed.  For  winter  spraying  the  following  table  by  W.  C. 
O  'Kane  is  of  great  value : 

Numlier  of  gallons  of  water 
ReadlDg  of  hydrometer  In  degrees  Baume.  |         to  one  gallon  of  the 

I  roncentrate. 

_       ._ I 

:^j  _ 9 

•M 81 

m  8i 

:f2 8 

31 7i 

30  71 

•i9  6f 

28  - 6i 

27 6 

ifi -  51 

25  61 

24  _ - 5 

•^i  - 4J 

22  - ik 

21 3! 

20  3J 

19  3i 

18  .- - 3 

17 21 

16  2J 

15  2i 

14  - 2 

For  red  spider  on  citrus  trees  these  products  are  applied  as  a  two 
per  cent  solution. 

LIME-SULPHUR    AND    FLOUR    PASTE. 

For  spraying  trees  in  foliage  and  tender  plants  a  lime-sulphur  flour 
paste  spray  has  given  remarkably  good  results.     The  following  formulae 
are  recommended: 
No.  1. 

Water   200  ffallons 

Flour  paste,  8  pounds  flour  in «S  p^allons  water 

Sublimed  sulphur 10  pounds 

Lime-snlphur   solution 2^  f^allons 

The  flcMir  is  first  made  into  a  thin  paste  bMitiiiel^iGrOBO^lfi^und  to 
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each  gallon  of  water,  according  to  the  above  formula.  The  sulphur  is 
made  into  a  paste  also  and  added  with  the  flour  paste  and  lime-sulphur 
solution  to  the  two  hundred  gallons  of  water  in  the  spray  tank.  This 
spray  is  excellent  for  the  red  spiders  on  almond  and  citrus  trees.  Minus 
the  lime-sulphur  solution  it  is  a  very  effective  spray  for  the  yellow  mite 
{Tetranychns  himaculatus)  on  hops. 

Xo.  2.     (Iron  Sulphide). 

Water  200  gallons 

Flour  paste,  8  pounds  flour  in 8  gallons  water 

Lime-8ulphur  solution 2^  gallons 

Iron    sulphate 4  pounds 

This  spray  is  mixed  as  the  preceding,  and  the  iron  sulphate  after 
being  dissolved  is  added  directly  to  the  diluted  mixture  in  the  tank. 

The  above  spray  is  especially  recommended  for  late  summer  sprayings 
for  red  spider  on  almond  and  citrus  trees,  but  should  not  be  applied  to 
fruit  trees  just  before  the  fruit  is  ready  to  pick,  as  the  fruit  might  be 
stained. 

EMULSIONS. 

Emulsions  are  oily  sprays  in  which  soap  is  used  as  an  emulsifying 
agent.  They  are  especially  valuable  where  high  power  of  penetration 
is  necessary  or  where  there  is  a  w^axy  covering  to  overcome,  as  in  the 
case  of  woolly  aphis,  mealy  bugs,  etc.  They  also  have  the  power  of 
rapid  and  even  distribution  over  the  sprayed  surface.  If  properly 
prepared,  emulsions  and  water  mix  easily  without  agitation  and  are 
suitable  for  spraying  tough  and  tender  foliage  alike. 

Certain  commercial  emulsions  are  made  by  breaking  up  the  oils  into 
exceedingly  small  particles,  thus  forming  a  creamy  liquid  which  readily 
mixas  with  water. 

KEROSENE  EMULSION. 

Whale   oil   soap 40  pounds 

Water    2  gallons 

Kerosene    _ 4  gallons 

First  dissolve  the  pound  of  soap  in  two  gallons  of  hot  soft  water. 
When  this  is  accomplished  add  the  kero  ene  and  agitate  vigorously  by 
pumping  it  back  into  itself  until  a  thick  creamy  liquid  results.  This 
makes  the  stock  solution. 

For  use  on  dormant  trees  and  plants  in  the  winter  dilute  the  stock 
solution  one  to  five  of  water.  On  trees  or  plants  in  foliage  dilute  with 
ten  parts  of  water. 

In  giving  directions  for  diluting  kerosene  emulsion  many  writei-s 
recommend  the  use  of  a  certain  per  cent.  This  is  exceedingly  confusing 
to  the  average  orchardist,  and  in  order  to  have  the  information  neces- 
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sary  to  follow  these  recommendations  the  following  dilutions  showing 
per  cent  of  strength  are  taken  from  O^Kane.* 

For  4%  strength  add  ir>5  gallons  of  water  to  1  gallon  of  stock  solution 
For  5%  strength  add  12i  gallons  of  water  to  1  gallon  of  stock  solution 
For  7%  strength  add  8^  gallons  of  water  to  1  gallon  of  stock  solution 
For  10%  strength  add  5§  gallons  of  water  to  1  gallon  of  stock  solution 
For  12%  strength  add  4^  gallons  of  water  to  1  gallon  of  stock  solution 
For  15%  strength  add  3^  gallons  of  water  to  1  gallon  of  stock  solution 
For  18%  strength  add  2§  gallons  of  water  to  1  gallon  of  stock  solution 
For  20%  strength  add  2^  gallons  of  water  to  1  gallon  of  stock  solution 
For  25%  strength  add    1§  gallons  of  water  to  1  gallon  of  stock  solution 

DISTILLATE  EMULSION. 

Distillate  (28  degrees  Baura<^) 20  gallons 

Whale  oil  soap 30  pounds 

Water  to  mix 12  gallons 

Dissolve  the  whale  oil  soap  in  the  water,  heating  it  to  the  boiling 
point;  add  the  distillate  and  agitate  thoroughly  while  the  solution  is 
hot.  For  use  add  twenty  gallons  of  water  to  each  gallon  of  the  above 
mixture 

CARBOLIC  ACID  EMULSION. 

Whale  oil  soap 40  pounds 

Crude   carbolic    acid 5  gallons 

Water  to  mix 40  gallons 

Dissolve  the  soap  in  hot  water  (the  soap  must  be  entirely  dissolved)  ; 
add  the  carbolic  acid  and  heat  to  the  boiling  point  for  twenty  minutes 
(reserve  some  water  to  add  in  case  the  mixture  begins  to  boil  over). 
For  use  add  twenty  gallons  of  water  to  every  gallon  of  the  above  stock 
solution.     The  emulsion  needs  little  or  no  agitation. 

This  spray  is  especially  recommended  for  mealy  bugs,  but  is  also  suit- 
able for  plant  lice  and  soft  brown  scale.  It  is  also  a  good  contact  insec- 
ticide for  ants. 

CRUDE  OIL  EMULSION. 

Water 175  gallons 

Liquid  soap 3  gallons 

Crude  oil 25  gallons 

Pill  the  spray  tank  with  the  175  gallons  of  water;  add  the  liquid 
soap;  agitate  thoroughly  for  one  minute,  after  which  add  the  crude  oil, 
continuing  the  agitation. 

If  the  liquid  soap  cannot  be  had,  use  20  pounds  whale  oil  soap,  dis- 
solved in  10  gallons  of  boiling  water,  to  which  three  pounds  of  lye  have 
been  added. 

During  the  spraying  operation  this  mixture  should  be  thoroughly 
agitated  and  great  care  taken  to  wet  all  of  the  twigs.  From  8  to  15 
gallons  should  be  used  on  a  tree.  The  application  should  be  made  from 
November  to  February. 

The  crude  oil  emulsion  is  especially  recgmmended  for  black  scale 

♦Injurious  Insects,  W.  C.  O'Kane.  p.   74. 
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{Saissetia  olece),  European  fruit  scale  {Lvcanium  corni),  European 
pear  scale  {Epidiaspis  piricola),  cherry  scale  {Eulecanium  cerasorum) 
and  other  scales  infesting  deciduous  fruit  trees.  It  should  be  applied 
in  the  winter,  when  the  trees  are  dormant. 

To  also  kill  moss  or  lichens  on  fruit  trees  add  two  pounds  of  lye  to 
the  formula  of  the  stock  solution. 

DISTILLATE  OIL  MECHANICAL  MIXTURE. 

Water 200  fcallons 

Caustic  soda   (95  per  cent) 7  pounds 

Distillate   (28  degrees  Bauin#) 10  gallons 

Fill  spra^'  tank  with  the  required  amount  of  water;  add  the  caustic 
soda,  which  has  been  dissolved  in  a  small  amount  of  water  and  then  the 
distillate.     Keep  agitator  going  rapidly  while  applying  the  spray. 

This  spray  has  been  thoroughly  tested  by  the  writer  and  is  one  of  the 
cheapest  and  best  for  spraying  black  scale  (Saissetia  olece)  or  the  Euro- 
pean fruit  scale  {Lecaniiim  corni)  on  apricot  and  olive  trees. 

DISTILLATE  EMULSION  AND  TOBACCO. 
(Government  Formula  for  Pear  Thrips.) 

Water  12  gallons 

Whale  oil  soap 30  pounds 

Distillate  (32  to  34  degrees  Baum^) 20  pounds 

The  above  emulsion  is  prepared  in  the  ordinary  way  as  a  stock  solu- 
tion. For  use  in  the  orchard  dilute  one  to  twenty  parts  of  water.  To 
every  two  hundred  gallons  of  this  diluted  spray  add  one  pint  of  tobacco 
extract  containing  forty  per  cent  nicotine  or  about  three  and  one  half 
gallons  of  tobacco  extract  containing  2 J  per  cent  nicotine. 

This  spray  is  especially  recommended  for  pear  thrips. 

RESIN  WASH. 

Though  not  a  true  emulsion  and  fast  Itxsing  prominence  a-s  a  spray, 
this  wash  is  included  here  because  of  its  value  as  a  spray  and  dip  for 
plants  with  tender  foliage. 

Ilosin     10  pounds 

Caustic  soda   (70  per  cent) 3  pound-s 

Fish  oil lA  iM>unds 

Water   50  jrallons 

Put  oil,  resin  and  a  gallon  of  water  in  an  iron  kettle  and  heat  until 
the  resin  is  softened ;  add  the  lye  (dissolved  in  a  small  amount  of  water) 
and  stir  thoroughly,  after  which  add  enough  water  to  malte  fifty  gallons 
of  spraying  material. 

This  wash  is  only  effective  for  young  scale  insects,  plant  lice,  or  other 
soft-bodied  insects. 
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SOAP  WASHES. 

A  simple  and  easily  prepared  spray  for  use  in  small  gardens  is  made 
from  soap  as  follows : 

Whale  oil  or -hard  laundry  soap 1   poui^d 

Water 5  gallons 

The  soap  is  firsl  dissclved  in  a  small  amount  of  hot  water  and  the 
remainder  added  afterwards.  This  spray  will  not  injure  tender  plants 
or  foliage,  and  is  recommended  only  f(  r  young  scale  inseets,  plant  lice 
and  other  soft-bodied  insects. 


TOBACCO    DECOCTIONS. 

For  soft-bcdied  insects  in  greenhouses,  conservatories,  or  on  house 
plants,  as  well  as  for  plant  lice,  leaf  hoppers  and  other  similar  insects 
in  the  open,  the  tobacco  decoctions  are  invaluable  because  they  do  not 
injure  the  foliage  and  givie  excellent  killing  results. 

Home-made  Extract. 

Tobacco  leaves  or  stems 1  pound 

Water    4  gallons 

Steep  the  tobacco  in  the  hot  water  and  apply  directly. 

Commercial  Extracts. 

The  extract  containing  2J  per  cent  nicotine  should  be  diluted  to  sixty 
parts  of  water.  The  extract  containing  40  per  cent  nicotine  should  be 
diluted  from  one  to  one  thousand  parts  or  one  to  fifteen  hundred  parts 
of  water. 

DUSTS. 

A  number  of  valuable  insecticides  are  applied  dry  as  dusts.  We 
have  already  referred  to  Paris  green  and  lime  as  being  used  in  this  way. 
Dusts  are  easy  to  mix  and  handle  and  are  often  of  great  service  to  the 
farmer  and  orchardist. 

FLOWERS  OF  SULPHUR. 

For  a  number  of  years  flowers  of  s-ulphur  was  used  aloTie  as  a  remedy 
for  mites  on  citrius  and  almond  trees.  It  was  distributed  over  the  trees 
by  hand  or  with  a  blower  in  the  early  morning  when  the  foliage  was 
damp,  thus  enabling  it  to  adhere.  The  warm  siuishine  oxidizes  the 
sulphur,  the  liberated  sulphur-dioxide  being  the  killing  factor.  Accord- 
ingly sulphur  is  of  little  avail  in  the  cool  summer  weather  of  the  coast 
counties  (  r  during  the  winter  months  anywhere.  However,  in  the  warm 
interior  districts  this  is  still  a  very  effective  remedy  for  mites. 
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LIME   AND   SULPHUR. 

Even  better  than  sulphur  alone  is  dehydrated  lime  and  flowers  of 
sulphur  mixed  in  equal  parts  and  blown  upon  the  trees  with  a  power 
machine,  as  is  shown  in  Fig.  304.  In  the  citrus  orchards  this  is  a  very 
important  method  of  controlling  the  citrus  red  spider  (Tetranychus 
wytilasjridis)  and  the  six-spotted  or  yellow  mite  {Tetranychus  himacu- 
laius). 

LIME,  SULPHUR  AND  SAL  BORDEAUX. 

This  mixture  is  prepared  as  follows : 

Dehydrated  lime  (finely  iwwdered  slaked  liuvO 40  pounds 

Flowers    of    sulphur 5  pounds 

Sal    Bordeaux    (a    mixture    of    bluestone,    charcoal    and 

naphthol)   5  iwunds 

^lix  these  ingredients  thoroughly  and  apply  with  a  power  blower. 
This  is  one  of  the  most  efficient  preparations  now  being  used  in  con- 
trolling the  almond  red  spider  {Bryobia  pratensis). 

PYRETHRUM. 

This  is  commonly  known  as  Persian  or  Dalmatian  insect  powder,  or 
Buhach,  and  comes  as  a  finely  ground  yellow  powder  with  a  pleasant, 
rather  pungent  odor.  It  is  a  contact  poison  and  most  larvae  and  soft- 
bodied  insects  are  thrown  into  convulsions  when  they  come  under  its 
influence.  Unfortunately  it  is  not  only  expensive  but  quickly  loses  its 
effectiveness  when  exposed  to  the  air.  Its  practical  range  is  therefore 
limited,  and  it  is  chiefly  used  on  house  plants,  in  the  conservatory  and 
in  the  garden.  It  is  entirely  harmless  to  vegetation  of  all  kinds  and 
does  not  spot  or  mark  even  the  most  delicate  flowers  when  used  dry. 
It  acts  a  little  more  promptly  and  effectively  if  applied  to  the  insects 
while  they  are  moist,  or  at  least  damp.  If  the  dusty  appearance  is 
objectionable,  a  decoction  may  be  made  by  steeping  one  ounce  in  one 
quart  of  boiling  water,  and  then  adding  two  or  three  quarts  of  cold 
water.  Into  this  material  potted  plants  may  be  dipped,  or  it  may  be 
applied  with  an  atomizer.  Against  plant  lice  on  house  plants  this 
makes  a  very  clean  and  effective  application. 

HELLEBORE. 

Powdered  white  hellebore  has  been  used  for  many  years  as  a  specific 
remedy  against  ** currant  worms,"  **rose  slugs"  and  other  saw-fly  larvae, 
and  is  very  effective,  either  dusted  on  as  a  powder,  or  in  the  form  of  a 
decoction.  In  the  field  it  is  now  quite  generally  replaced  by  arsenate 
of  lead  or  even  Paris  green,  but  in  the  garden  it  still  holds  its  own. 
When  applied,  it  may  be  used  pure,  or  it  may  be  mixed  with  two  or 
three  times  its  own  weight  of  dust,  cheap  flour,  lime,  or  almost  any 
other  light,  finely  powdered  material.  When  used  as  a  spray,  steep 
(me  ounce  in  one  quart  of  boiling  water  and  add  another  quart  of  cold 
water  when  ready  to  apply. 
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It  is  also  quite  effective  against  certain  root  maggots,  like  those 
affecting  cabbage  and  cauliflower.  For  these  it  is  used  in  the  form  of 
a  decoction,  one  ounce  in  one  gallon  of  water  and  about  half  a  pint 
poured  around  an  infested  plant,  from  which  the  earth  has  been  drawn 
away  to  facilitate  soaking  directly  around  the  plants.  To  be  effective, 
the  material  must  be  brought  into  direct  contact  with  the  insects. 
Hence,  it  should  be  liberalh^  used  and  applied  before  the  maggots  get 
down  too  far,  or  into  the  plant  too  deeply.  In  the  garden  its  use  is 
quite  practical;  in  the  field  it  has  not  been  found  so  satisfactory. 


REPELLENTS. 

It  is  apparent  that  certain  materials,  applied  to  the  foliage  of  plants, 
are  somewhat  repulsive  to  some  insects.  One  of  the  most  important 
of  these  repellents  is  the  well  known  fungicide,  Bordeaux  mixture. 
Because  of  this  and  its  use  as  a  combined  insecticide  and  fungicide  the 
formula  and  directions  for  making  are  here  presented  quite  fully. 

BORDEAUX  MIXTURE. 

T'uslnked    lira?    4  pounds 

Copper   sulphate    (blucstone) 4  pounds 

Water    50  gaUons 

The  task  of  mixing  these  chemicals,  where  large  quantities  of  the 

spray  is  used,  is  no  small  thing  in  itself.     A  great  deal  of  study  has 

been  given  to  the  construction  of  suitable  mixing  apparatus. 


Fio.  297. — Apparatus  for  preparing  Bordeaux  mixture.  The  lime  is  first  slaked 
in  the  shallow  vat  above  and  mixed  with  the  required  amount  of  water  in  the  lower 
tank  from  which  it  is  drawn  off  into  the  spray  tanic  containing  the  dilutecM)liipstone. 
A  cross-section  of  the  mixing  tank  is  shown  in  F'igure  298.      (Original.)    ^^^ 


ted  bliipsto 

30g[e 
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The  first  consideration  is  to  ^et  the  materials  hi^rh  enough  on  a  plat- 
form so  that  they  can  be  easily  and  rapidly  placed  in  the  spraying 
tanks  of  the  power  machines.  This  is  done  by  constructing  at  conven- 
ient places  in  the  orchard,  platforms  large  enough  to  hold  a  large 
box  for  slaking  lime,  a  lime  solution  agitator,  and  a  vat  for  dissolving 
the  bluestone.  Such  a  platform  is  about  12  feet  square  and  4^  feet 
high  (Fig.  297).  A  large  standpipe  for  filling  the  tanks  is  desirable 
or  the  water  must  be  pumped  into  the  tank  while  the  solutions  are 
being  added. 

The  lime  is  first  slaked  in  a  common  vat  for  that  purpose.  The 
great  trouble  has  always  been  to  keep  the  slaked  lime  agitated  properly 
when  it  was  being  drawn  off  to  mix  with  the  bluestone  in  the  spraying 
tank.  This  problem  has  been  solved  by  the  use  of  a  special  agitator  for 
this  purpose  (Fig.  298).     The  lime  from  the  slaking  vat  is  strained  into 


Fig.  298. — Apparatus  for  prepaiinR  Bordeaux  mixture.  Tank  for  receiving  lime 
after  it  has  been  slaked  and  is  ready  to  mix  with  the  copper  sulphate  or  bluestone. 
The  agitator  Is  the  special  feature  of  this  tank.      (Essig.  P.  C.  Jr.  Bot.) 

this  tank  through  the  slanting  bottomed  strainer.  The  agitator  works 
by  means  of  a  hand  lever  and  the  contents  of  the  tank  may  be 
thoroughly  mixed  in  a  few  minutes  before  it  is  drawn  off  for  use. 
Here  it  is  again  strained  through  the  strainer  shown  in  Fig.  299  B,  as 
well  as  is  the  bluestone. 

The  bluestone  vat  contains  slats,  across  the  entire  box  as  shown  in 
Fig.  299  D,  or  simply  across  one  end.  These  slats  must  be  low  enough 
so  that  the  bluestone,  which  is  placed  upon  them  in  sacks,  will  be  com- 
pletely immersed  in  the  water.  This  method  admits  quick  dissolving 
of  the  bluestone,  much  more  rapidly  than  if  simply  poured  into  the 
tank  and  stirred. 

The  lime  and  bluestone  are  mixed  with  a  given  amount  of  water  so 
that  the  proper  quantities  of  the  resultant  solutions  can  be  measured 
so  as  to  give  the  mixture  the  strength  of  the  above  formula. 

The  sieve  used  should  be  made  of  brass  wire  and  contain  twenty 
meshes  to  the  inch. 

This  spray  is  usually  used  as  a  repellent  for  the  flea-beetles,  cucum- 
ber beetles,  diabrotica,  and  other  leaf-eating  insects. 


Digitized  by  VjOOQ IC 


THE    MONTHLY  BULLETIN. 


309 


BANDS. 

To  prevent  insects  from  crawling  up  the  trunks  of  trees  and  plants 
various  bands  have  been  devised  which  have  proven  exceedingly  suc- 
cessful in  many  instances. 

Tanglefoot. — Tree  tanglefoot  is  a  thick,  sticky  substance  which,  when 
applied  as  a  band,  remains  moist  for  several  weeks  and  is  a  very  effec- 
tive barrier  against  cankerworms.  caterpillars,  cutworms.  Fuller's  rose 
beetle  and  other  crawling  insects. 

The  material  is  put  up  in  cans.  It  should  be  applied  directly  to 
the  trunk  of  the  tree  several  feet  above  the  ground. 

Sticky  Bope. — In  the  work  on  the  California  tussock  moth,  W.  H. 


1              C              I 

h 

Fig.  299. — Apparatus  for  preparing  Bordeaux  mixture.  B,  slanting-bottom  sieve 
for  straining  lime  into  spray  tank ;  a,  side  view  showing  screen  nailed  to  slanting 
bottom ;  b,  top  view  of  same ;  C.  round  wire  sieve  for  straining  lime  Into  spray  tank, 
a,  round  wooden  bottom  witli  hole  covered  with  wire  screen,  b,  cylindrical  sides 
made  of  fine  screen  *and  tacked  around  the  top  and  bottom,  c,  square  frame  used  as 
a  top;  d,  box  for  dissolving  bluestone,  sacks  of  this  material  being  placed  upon  the 
slats  and  just  covered  with  water.      (Essig,   P.  C.  Jr.   Bot) 

Volck  recommends  the  use  of  rope  bands  saturated  in  an  easily  pre- 
pared mixture  as  follows: 

Castor    oil 1  gallon 

Resin    1(\  pounds 

(or  any  fraction  thereof). 

The  resin  and  castor  oil  are  gently  heated  until  the  former  is  com- 
pletely   melted.     If  too  thick  more  oil  may  ^^  ^aijdgd^^^glj^g^nds 


310  THE    MONTHLY  BULLETIN. 

dipped  in  this  mixture  should  be  replaced  by  new  ones  about  every 
ten  days. 

Crude  oil  rich  in  asphaltum  or  a  mixture  of  equal  parts  of  pine  tar 
aud  molasses  have  also  given  satisfactory  results. 

Cotton  Bands. — Bands  of  loose  cotton  fastened  around  the  trunks 
of  the  trees  are  excellent  in  preventing  the  ascent  of  insects. 

Oiled  Paper. — Oiled  paper  tied  around  the  trunks  of  small  vines 
and  plants  is  an  old  method  which  sometimes  proves  practical  to-day. 

WHITEWASH. 

Whitewashing  tlie  limbs  of  trees  has  been  an  old  practice  of  consid- 
erable merit  because  it  serves  somewhat  as  an  insecticide  and  a  fungi- 
cide.    It  also  prevents  sunburn. 

Lately  whitewash  has  been  used  with  considerable  success  in  the 
control  of  pear  thrips,  as  follows: 

Quick    lime 80  poundB 

Water    100  pounds 

After  the  lime  is  slaked  and  mixed  the  material  should  be  strained 
through  a  fine  sieve  into  the  spray  tank. 


THE  APPLICATION  OF  SPRAYS. 

EQUIPMENT. 

The  proper  application  of  any  spray  is  without  doubt  the  most 
important  factor  in  all  spraying  w^ork.  A  very  poor  product  well 
applied  often  gives  much  better  results  than  a  good  product  poorly 
applied.  How  much  better,  then,  the  thorough  application  of  a  relia- 
ble product. 

Pumps. — The  procuring  of  a  good  pump  is  the  first  step.  In  this 
the  purchaser  must  be  guided  entirely  by  the  amount  of  spraying  he 
has  to  do.  For  small  yards  and  gardens  or  for  young  orchard  trees  the 
ordinary  foot  and  bucket  pump  (Fig.  300)  is  satisfactory.  The  knap- 
sack pump  (Fig.  300)  is  also  a  convenient  apparatus,  especially  for 
spraying  young  orchard  trees  where  there  is  much  walking  and  little 
spraying. 

For  small  orchards  of  from  five  to  ten  acres  hand  pumps  with  pressure 
tanks  and  from  one  to  two  leads  of  hose,  such  as  shown  in  Fig.  301,  do 
very  well  and  give  complete  satisfaction  if  great  care  is  taken  to  keep 
the   solution    in    the  tank    well    stirred    and    the    application    is   made 
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thorough.     The  absence  of  an  agitator  is  a  great  handicap  to  any  hand 
machine. 

For  orchards  of  from  ten  to  twenty  acres  small  power  pumps  are 
adequate  but  even  in  such  orchards  a  good  power  machine  will  pay  for 
itself  in  a  very  short  time.  High  pressure  and  thorough  agitation,  the 
great  essentials  in  spraying  work,  can  only  be  had  with  a  good  power 
machine.  Such  a  machine  is  shown  in  Fig.  302  and  is  able  to  supply 
two  or  four  leads  of  hose  with  an  adecjuate  pressure.     Orchardists  own- 


F'lG.  300. — The  ordinary  hand,  foct  and  bucket  spray  pump  at  left  and  a 
knapt^ack  ii:mp  at  the  right.  The  pi  ires  cf  siuh  pumps  range  from  $2.00 
to  $10.00.      (Cal.  Hort.  Com.) 

ing  only  small  orchards  are  clubbing  together  and  buying  a  power 
sprayer  for  several  orchards  and  find  this  a  convenient  way  of  getting 
first  class  work  done  cheaply. 

For  truck  crops  an  entirely  different  machine  has  been  devised. 
Some  growers  have  mounted  the  ordinary  power  pumps  upon  a  satis- 
factory wagon  and  have  made  attachments  for  spraying  rows.  A  geared 
sprayer  such  as  shown  in  Fig.  303  is  certainly  a  most  commendable 
machine,  making  it  possible  to  spray  rapidly,  thoroughly  and  with  little 
cost  of  operation.  Such  a  pump  is  recommended  for  spraying  potatoes, 
tomatoes,  com,  peas  or  any  other  crops  sown  in  rows  or  broadcast. 
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Blowers. — For    the    application  of  dust  sprays,    hand    and    power 
machines  are  manufactured.     With  the  blower  shown  in  Fig.  304  it  is 


Fig.  301. — A  good  hand  pump  with 
pressure  i^auge  costing:  from  j 2 0.00 
to    J25.00. 


possible  to  cover  from  twenty  to  sixty  acres  in  a  sin^rle  day,  thus  reducing 
the  cost  of  application  to  almost  nothing. 


Fig.   302. — An   excellent   type  of  a  power  sprnyer  co.sling  J3r»0.00.      ( Courtes>' 
Bean   Spray    I'ump  Co.  ) 
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Pressure. — With  a  good  pump  there  will  be  little  difficulty  about 
maintaining  sufficient  pressure  which  is  a  very  great  consideration  in 
obtaining  good  w^ork.  For  general  spraying  the  pressure  should  not 
fall  below  150  pounds,  while  200  pounds  to  the  square  inch  is  not  too 
much.  Such  pressure  enables  the  operator  to  reach  every  part  of  the 
tree  or  foliage  in  a  very  short  time. 

Nozzles. — There  are  at  present  many  more  types  of  nozzles  than  any 


Fig.  303.- 


-A  geared  sprayer  which  is  excellent  for  spraying  garden 
and  truck  crops.     This  machine  costs  $82.50. 


one  man  can  ever  hope  to  test  the  merits  of.  And  as  a  matter  of  fact 
some  of  the  present  types  are  adequate  for  all  kinds  of  spraying  work. 
The  large  type  (Fig.  305  b  and  c),  known  as  the  *Mumbo/'  '*  Whirl- 
pool," *' Misty  Jr."  and  ** Friend"  will  meet  the  needs  of  almost  any 
work  by  simply  changing  the  disc  and  thus  enlarging  or  reducing  the 
size  of  the  hole.  For  the  application  of  very  fine  sprays  for  small 
animals  like  red  spiders  and  mites  the  cyclone  type  as  shown  in  Fig. 
305a  is  very  good. 
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It  has  been  found  that  the  angle  nozzle  (Fig.  305b)  is  far  superior  to 
the  straight  form  in  that  it  admits  of  a  much  greater  range  of  work 
allowing  the  operator  to  spray  up,  down  or  straight  into  the  tree  by  a 
simple  turn  of  the  wrist. 


Fio.  304. — A  power  blower  for  applying:  dust  sprays  in 
orchards.  About  forty  acres  can  be  treated  in  one  day  wlih 
such  a  machine.     It  costs  $115.00. 

For  a  power  pump  and  two  leads  of  liose,  two  angle  nozzles  (Fig. 
305  a  or  b)  on  a  straight  *'Y"  (Fig.  306)  or  two  straight  nozzles  (Fig. 
305c)  on  an  angle  '*Y"  (Fig.  306)  to  each  lead  of  hose  have  given  the 
most  satisfactory  results  in  the  thoroughness,  quickness  and  cheapness 
of  application. 
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THOROUGHNESS. 

Great  care  should  be  taken  to  make  the  application  tliorough  in 
every  respect.  The  material  should  not  only  be  well  agitated  but  applied 
to  every  portion  of  the  tree.     ^lost  of  the  unsatisfactory  results  in 


Fig.  305. — Spray  nozzles,  a,  side  cyclone,  a  splendid  nozzle 
for  spraying  trees  and  plants  infested  with  red  spiders  or 
mites ;  b,  angle  and  c,  straight  **Jumbo"  nozzles,  excellent  for 
general  work. 

spraying  are  due  to  inefficient  and  careless  operators.  Every  portion  of 
the  tree  should  be  thoroughly  drenched.  The  tips  of  the  side  branches 
and  the  tops  should  receive  the  same  careful  consideration  as  is  usually 


V  V 

Fig.  306. — Straight  and  angle  "Y." 
The  "U"  shaped  form  is  much  better 
than  one  with  a  "V"  shaped  fork  as 
shown  at  the  right,  because  the  spray  is 
forced  straight  ahead  instead  of  side- 
ways. Angle  nozzles  should  be  used  on 
the  straight  "Y"  and  straight  nozzles  on 
the  angle  "Y." 


given  to  the  trunk.     No  one  can  hope  for  good  results  who  neglects  this 
important  phase  of  spraying  work. 

TIME  OF  APPLICATION. 

Of  course  the  time  of  application  varies  somew^hat  with  each  particular 
pest,  but  there  is  a  time  for  every  one.  The  grower  should  carefully 
ascertain  when  that  time  is  and  do  the  work  then  and  not  w^ait  until 
his  efforts  bring  little  or  no  avail.  Those  who  spray  for  codling  moth 
can  appreciate  what  the  time  element  means. 
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APPROXIMATE  COST  OF  SPRAYING 
MATERIALS. 

The  following  prices  have  been  secured  from  a  large  number  of 
dealers  and  represent  the  average  retail  cost  of  these  materials.  Such 
prices,  though  exceedingly  variable,  enable  the  grower  to  arrive  at  the 
approximate  cost  of  a  spray  and  also  show  that  it  is  desirable  to  buy 
in  as  large  quantities  as  passible. 

Commercial  Lime-Sulphur  Solution. 

In  lots  of  from  1  to  25  barr.^ls $10  00  per  barrel. 

In  lots  of  20  barrels 9  00  per  barreL 

In  lots  of  100  barrels 8  00  per  barreL 

There  is  an  extra  charge  of  from  $1.00  to  $1.50  on  each  barrel  which 

if  returned  is  refunded. 

These  prices  are  f.  o.  b.  at  point  of  destination. 

Copper  Sulphate  (bluestone). 

The  price  of  this  commodity  is  exceedingly  variable  but  at  present  is 
as  follows: 

In         5  or  25  iK)und  lots 25  cents  per  pound. 

In     100  pound  lots 9  cents  per  pound. 

In     450  pound  lots 7^  cents  per  pound. 

In  2000  pound  lots 7  cents  per  pound. 

In  car  load  lots 0  cents  per  pound. 

Arsenate  of  Lead  (paste  15  per  cent). 

In       5  pound  steel  coutainei's 13*  cents  per  pound. 

In     10  pound  steel  contaiuei-s 12f  cents  per  pound. 

In     25  pound  steel  containers 12     cents  per  pound. 

In    50  pound  steel  containers lOi  cents  per  pound. 

In  100  pound  steel  containers 10     cents  per  i)ound. 

Arsenate  of  Lead  (dry). 

In     1  pound  lots 32  cents  per  pound.- 

In     5  or  10  pound  lots 30  cents  per  pound. 

In  50  pound  lots 20  cents  per  pound. 

In  ton  lots  these  prices  are  induced  10  per  cent. 

Arsenite  of  Zinc  (powder). 

i  or  2  pound  cartons 20  cents  per  i)ound. 

48  pound  cartons 18  cents  per  pound. 

Paris  Oreen. 

1   pound  lots 30  cents  per  pound. 

5  or  10  pound  lots 27  cents  per  i>ound. 

50  or  100  pound  lots 25  cents  per  pound. 

Lime  (unslaked). 

In       5  to  25  pound  lots 2  cents  per  ix)und. 

In  100  pound  lots $1  15  per  100  pounds. 

In   ban-els  of  220   pounds =fl  50,fgO  Jl,^^Q^g|^ 
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Sulphur  (flowers  or  resiiblimed). 

In       5  poimrl  lots 4     (vnts  i)er  pound- 
In     25  pound  lots 'M  cents  per  pound. 

In  100  pound  lots 2J  cents  per  pound. 

In    500   pound    lots $2  05  per  100  pounds. 

In   ton   lots 2  50  per  lOOiwunds. 

Caustic  Soda  (powdered,  98  i)er  cent). 

In      5  pound  lots 5^  cents  per  pound. 

In    25  i)Ound  lots 5     cents  per  pound. 

In  100  pound  lots 4^  cents  per  pound. 

In  500  pound  lots 4     cents  jier  pound. 

In  ton  lots 3*  c^nts  per  pound. 

Whale  Oil  Soap. 

In    5  pound  lots 10     cents  per  pound. 

In  25  pound  lots 7}  cents  per  pound. 

In  40  to  45  pound  lots.--. 4     cents  per  pound. 

Tobacco  Extract  (40  per  cent). 

1     gallon  cans $  1  15  per  j^allon. 

5    gallon  cans 00  per  gallon. 

lOi  gallon  cans 12  00 

Crude  Carbolic  Acid  (15  to  20  per  cent  phenols). 

In    1  pound  lots 25  c?nt8  per  pound. 

In    5  pound  lots 28  cents  per  pound. 

In  25  pound  lots 22  cents  per  pound. 

In  50  pound  lots 20  cents  per  pound. 

Resin. 

In       .5  pound  lots .l     cents  per  pound. 

In     2.5  pound  lots 4i  cents  per  pound. 

In  100  pound  lots 4     cents  per  pound. 

In  500  pound  lots $3  85    per    100    pounds. 

In   ton  lots 3  75    per    100    pounds. 

Kerosene  (cheap  grade). 

In  1  to  5  gallon  lots 15     cents  per  gallon. 

In  25  gallon  lots 13^  c;»nts  per  gallon. 

In  50  gallon  lots 12     cents  i)er  gallon. 

Distillate  (28  degrees  Baiinie). 

In     1  gallon  lots 10  cents  i)er  gallon. 

In     5  gallon  lots 8  cents  per  gallon. 

In  25  gallon  lots 7  cents  per  gallon. 

In  50  gallon  lots (>  cents  per  gallon. 

Containers  extra. 

Crude  oil  may  be  purchased  v.t  frcm  3  to  5  cents  a  gallon. 
Pyrethrum  (powdered). 

In     1  pound  lots .3(J     cents  per  pound. 

In     ,5  pound  lots 3t     cents  per  pound. 

In  10  pound  lots :V2     cents  p^r  pound. 

In  50  pound  lots .__  ;i0     cents  i>eiv  pound.! 
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CALIFORNIA  SPRAY  CHEMICAL  COMPANIES. 

Balfour  Guthrie  Company,  San  Francisco,  California. 
Bean  Spray  Pump  Company,  San  Jose,  California. 
•    l^raun  Corporation,  Los  Angeles,  California. 

Braun-Kneeht-Heimann,  San  Francisco,  California. 

California  Drug  and  Chemical  Company,  Los  Angeles,  California. 

California  Rex  Spray  Company,  Benicia,  California. 

California  Spray-Chemical  Ccmpany,  Watsonville,  California. 

Fruit  Growers'  Supply  Company,  Las  Angeles,  California. 

Haas,  Baruch  &  Company,  Los  Angeles,  California. 

Kirk-Geary,  Sacramento,  California. 

Mountain  Copper  Company,  San  Francisco,  California. 

Monarch  Oil  Refining  Company,  San  Francisco,  California. 

The  American  Agricultural  Chemical  Company,  Los  Angeles,  Cal. 

CALIFORNIA  SPRAYING  MACHINE  COMPANIES. 

Baker  &  Hamilton,  San  Francisco,  California. 
Bean  Spray  Pump  Company,  San  Jose,  California. 
Crane  Company,  San  Francisco,  California. 
Household  Supply  Company,  San  Francisco,  California. 
Smith-Booth-Usher,  Lcs  Angeles,  California. 
Theo.  Poindexter,  San  Francisco,  California. 

*FUMIGATION. 

Fumigation  consists  in  the  generation  and  uses  of  gases  to  kill  destruc- 
tive insect  pests.  Formerly  such  practices  were  limited  to  the  uses  of 
carbon  bisulfid,  sulphur  dioxid  and  tobacco  fumes.  The  use  of  hydro- 
cyanic acid  gas  in  citrus  orchards  has  lately  been  so  perfected  as  to 
become  of  very  great  importance  and  has  opened  up  a  remarkable  field 
in  the  control  of  orchard  pests. 

CARBON  BISULFID. 

Carbon  bisulfid  is  a  liquid  which  evaporates  into  a  heavy,  highly 
explosive  gas.  It  was  first  used  for  fumigating  beans,  grains  or  cereals 
for  weevils,  and  is  still  a  very  efficient  method  of  controlling  such  pests. 
In  handling  the  liquid  great  care  should  be  taken  to  keep  it  away  from  a 
fiame  on  account  of  its  being  highly  explosive. 

•For  further  information  relative   to  fumigation,   .see 

Bull.  No.     76.   Bur.  Ent.,  U.   S.  Dept.  Agrcl.,  by  A.  W.  Morrill. 

Bull.  No.  79.  Bur.  Ent.,  U.  S.  Dept.  Agrcl..  by  R.  S.   Woglum. 

Bull.  No.  SO,   (Part  L)   Bur.  Ent..  U.  S.  Dept.  Agrcl..  by  R.  S.  Woglum. 

Bull.  No.  90,   (Part  II.)   Bur.  Ent.,  U.  S.  Dept.  Agrcl.,  by  R.  S.  Woglum. 

Bull.   152,    Cal.   Agrcl.    Exp.    Sta.,   by   C.   W.   Woodworth. 

Circular  No.   11.  Cal.   Agrcl.  Exp.   Sta..  by  C.  W.  Woodworth. 

Circular  No.   50,  Cal.  Agrcl.  Exp.  Sta.,  by  C.  W.  Woodworth. 
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For  Storehouse  Pests. — Before  fumigation  is  begun  care  should  be 
taken  to  see  that  the  room  or  container  is  made  as  tight  as  possible. 
The  temperature  should  be  70  deg.  Pahr.  or  above,  as  poor  and  unsatis- 
factory results  are  sure  to  follow  even  excessive  doses  at  a  lower  tem- 
perature. In  a  tight  compartment  five  pounds  to  every  thousand  cubic 
feet  gives  excellent  results  in  killing  weevils.  If  the  compartments 
cannot  be  made  tight,  increase  the  amount  of  carbon  bisulfid. 

For  Boot  Pests. — In  the  field  this  liquid  is  used  to  kill  root  pests  as 
woolly  aphis,  black  peach  aphis,  phylloxera,  grubs,  maggots,  etc.,  but 
is  practical  only  in  sandy  or  porous  soils.  For  a  small  plant  a  single 
hole  is  made  near  the  base  and  a  teaspoonful  of  the  liquid  poured  in 
and  the  hole  covered  to  prevent  outside  evaporation.  For  larger  plants 
several  or  many  holes  should  be  made,  deep  enough  to  allow  the  liquid 
to  evaporate  around  the  infested  roots.  A  syringe-like  instrument  is 
sometimes  used  to  inject  the  liquid  around  the  roots. 

For  Borers. — Injections  of  carbon  bisulfid  into  the  burrows  of  wood 
borers  and  stopping  the  entrance  of  the  burrows  will  kill  all  the  insects 
reached  by  the  gas. 

For  Ants  and  Wasp  Nests. — A  small  amount  of  this  liquid  poured 
into  underground  nests  of  ants,  wasps,  etc.,  will  suflBce  to  destroy  the 
inhabitants  very  quickly. 


TOBACCO  FUMES. 

P^or  very  tender  house  and  greenhoiLse  plants  infested  with  plant 
lice,  thrips,  etc.,  it  is  sometimes  advisable  to  fumigate  them  with  slowly 
burning  tobacco,  but  even  in  such  cases  hydrocyanic  acid  gas  is  replacing 
the  more  uncertain  tobacco  fumes. 


HYDROCYANIC  ACID  GAS. 

Hydrocyanic  acid  gas  is  generated  by  the  addition  of  diluted  sul- 
phuric acid  to  sodium  or  potassium  cyanide.  The  generation  is  made 
in  an  earthenware  jar,  the  gas  being  confined  in  a  fumigation  house 
or,  if  the  work  is  being  done  in  the  orchard,  in  a  tent  thrown  over  the 
tree.  For  many  years  the  methods  of  fumigation  depended  entirely 
upon  each  fumigator,  there  being  no  uniform  or  common  procedure. 
The  results  of  this  early  work  so  clearly  showed  the  need  of  systematism 
that  the  United  States  Department  of  Agriculture  set  experts  to  work 
out  a  reliable  and  uniform  system  of  procedure.  Dr.  A.  W.  Morrill 
inaugurated  our  present  system  of  marked  tents  and  a  system  of  dosage, 
which  is  known  as  **The  ^Morrill  System.^'  This  work  was  done  in 
Florida.  Later  Mr.  R.  S.  Woglum  began  operations  in  California  and 
greatly  perfected  this  system  so  as  to  make  it  at  once  practical  and 
available  to  all  the  orchardists. 
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TENTS. 

Shape. — In  order  to  conform  as  near  as  practicable  to  the  form  of 
a  tree,  fumigation  tents  are  made  in  the  shape  of  an  octagon  (8-sided) 
(Fig.  308).  If  the  tents  were  square  the  corners  would  be  a  constant 
and  unnecessary  annoyance. 

For  small  trees  bell  tents  (Fig.  307)  were  formerly  made  by  cutting 


Pig.  308. — Showing  shape  and  method  of  marking  tent.     (U.  S.  Dept.  Agrcl.) 

the  tents  circular  and  sewing  a  strong  hoop  around  the  bottom.     Such 
tents  are  seldom  if  ever  used  at  the  present  time. 

Size. — The  size  of  a  tent  naturally  depends  upon  the  size  of  the  tree. 
For  young  orchards  a  twenty-foot  tent  will  serve  until  the  trees  are 
about  four  years  old  and  the  tents  can  then  be  enlarged  by  simply 
sewing  a  border  around  the  edges.  This  border  might  just  as  well  be 
made  of  lighter  and  less  expensive  materials.  In  this  way  an  orchard 
may  be  carried  over  until  the  ordinary  orchard  tents  can  be  used.  In 
fact  many  f umigators  do  use  a  large  tent  upon  a  small  tree  by  placing 
a  suitable  square  or  triangular  frame  around  the  tree  to^support  the 
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tent  or  if  the  trees  are  strong  enough  to  allow  them  to  support  the 
tents  unaided  (Fig.  320). 

For  ordinary  work  forty-five-foot  tents  are  commonly  used  and 
meet  all  requirements  of  a  full  grown  orchard,  except  for  unusually 
large  trees,  many  of  which  require  seventy  or  eighty-foot  tents.  It  is 
customary,  however,  to  use  two  or  even  three  tents  together  when 
there  is  only  an  occasional  large  tree. 

Materials. — The  life  and  nature  of  a  fumigation  outfit  depends 
upon  the  quality  and  care  of  the  tents.     Many  materials  have  been 


FiQ.   309. — Marked  fumigating  tent  over  tree.      (After  Pierce,  P.  C.  Jr.  Ent.) 

recommended  and  tried;  army  duck  and  drills  of  various  weights 
being  these  most  used.  Special  tight-woven  drill  tents  were  recom- 
mended by  fumigating  investigators,  but  these  materials,  though 
allowing  but  a  small  escape  of  gas,  have  not  been  able  to  stand  the 
rough  usage.  After  several  years  of  trial  with  the  drills  it  is  becom- 
ing the  unanimous  opinion  of  fumigators  that  by  far  the  best  all 
around  tent  material  is  the  eight-ounce  army  duck.  Though  some- 
w^hat  coarse  and  open  it  is  able  to  hold  the  gas  well  and  may  be  used 
almost  twice  as  long  as  the  drills. 

Tents  should  be  ordered  a  little  larger  to  allow  for  shrinkage  when 
dipped. 

Dipping. — To  prevent  moulding  and  rotting,  new  tentp-^re  usually 
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treated  in  a  tannin  bath.  A  suitable  outfit  for  this  work  is  shown  in 
Fig.  310. 

The  tank  should  have  a  capacity  of  from  two  hundred  and  fifty  to 
three  hundred  gallons.  Oakbark  extract  of  tannin  is  used  at  the  rate 
of  one  pound  to  every  five  gallons  of  water.  Six  or  eight  pounds  of 
tannin  and  the  amount  of  water  removed  with  the  tent  should  be  added 
after  each  is  dipped. 

The  tannin  solution  should  be  brought  to  a  boil  and  the  tents  ini- 


FiG.    310. — Apparatus   for  dipping   tents   in   tannin   to   prevent  mildew.      (After 

Woglum. ) 

mersed  for  half  an  hour  after  which  they  are  removed  and  spread  out 
to  dry. 

A  forty-five-foot  tent  will  shrink  about  one  foot  all  around  in  dipping 
(allowing  for  some  stretching  by  use  afterwards). 

The  cost  of  dipping  for  tannin,  fuel,  labor,  etc.,  amounts  to  about 
$1.20  to  $1.50  outside  of  equipment. 

The  writer  is  indebted  to  Mr.  R.  S.  Vaile,  horticultural  commissioner 
of  Ventura  County,  for  the  information  on  shrinka^e^n^^^o^M^ork. 
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Marking. — Because  of  the  shrinkage  it  is  preferable  to  mark  the 
tents  after  dipping. 

The  usual  practice  consists  in  marking  three  one  and  a  half  or  two- 
inch  parallel  lines  across  the  tent  three  feet  apart.  Three  lines  are 
made  in  preference  to  one,  so  that  when  the  tent  is  put  over  the  tree 
one  of  these  lines  will  be  sure  to  pass,  over  the  center.  The  measure- 
ments over  the  tree  are  ascertained  by  numbering  each  foot  across  the 
tent,  beginning  in  the  middle,  and  numbering  each  way,  as  shown  in 
Fig.  308.  The  first  four  numbers  are  not  designated  because  they  are 
seldom  if  ever  used.  The  cost  of  marking  and  stenciling  the  numbers 
averages  about  seventy-five  cents  a  tent. 

Number  for  Outfit. — The  ordinary  fumigating  outfit  consists  of 
from  thirty  to  forty  tents,  a  number  which  five  men  are  capable  of 
throwing  and  dosing  at  hourly  intervals.  An  increase  in  apparatus 
or  men  for  handling  and  dosing  will  naturally  admit  of  an  increase  in 
this  number. 

Care. — Greatest  care  should  be  exercised  to  prevent  acid  coming  in 
contact  with  the  tents  for  every  contact  results  in  a  large  or  small 
hole.  Every  day  each  tent  should  be  carefully  examined  and  all  holes 
covered  with  sewed  patches.  Failure  to  follow  these  suggestions 
means  poor  and  unsatisfactory  work. 

CHEMICAL  WAGONS. 

Under  the  old  system  of  scheduling  and  estimating,  the  dosage,  for 
every  tree  was  made  up  at  some  central  point  in  the  orchard  and  dis- 
tributed in  carriers  by  hand  (Fig.  319).     The  new  system  of  determin- 


FiG.    311. — A   cheap  and  satisfactory  hand   chemical   cart.      (Photo  by  Vaile.) 


ing  and  making  the  dosage  of  every  tree  separately  gave  rise  to  the 
chemical  cart  or  wagon,  which  carries  a  full  supply  of  acid,  cyanide  and 
water  in  easily  available  shape.  r^^^^T^ 

Digitized  by  VjOOQIc 


THE   MONTHLY   BULLETIN.  325 

The  sulphuric  acid  should  be  kept  in  an  earthenware  or  lead-lined 
container  and  drawn  off  through  a  rubber  siphon  or  outlet.  An  ordi- 
nary keg  or  barrel  with  faucet  will  hold  the  water  and  a  tight  box  is  all 
that  is  necessary  for  the  cyanide.  Dosage  schedules,  graduates,  clamps, 
rubber  gloves,  scales  and  sufficient  light  complete  the  outfit.  (Pigs.  311, 
312,313.) 

Acid  Container. — For  ordinary  work  a  three,  five  or  ten-gallon 
earthenware  jar  is  sufficient.  A  lead  lid  for  the  top  and  a  three  fourths 
inch  iron  pipe  inserted  through  a  hole  in  the  side  near  the  bottom  with 


Fig.  312. — A  splendid  but  expensive  chemical  cart.      (After  The  Braun  Corporation.) 

a  piece  of  pure  rubber  tubing  six  inches  long  and  closed  by  an  acid 
clamp  is  a  cheap  and  practical  device.  Lead-lined  tanks  are  more 
durable,  but  also  much  more  expensive. 

Water  Tank. — As  there  is  three  times  as  much  water  used  as  acid 
the  water  tank  must  necessarily  be  larger.  For  a  hand  cart  a  pickle 
keg  is  excellent,  while  a  twenty-five  or  fifty-gallon  barrel  may  be  neces- 
sary for  a  large  wagon.  An  extension  pipe  and  faucet  furnish  the 
outlet  which  should  be  near  that  of  the  acid  tank. 

Graduates. — The  quantity  of  acid  and  water  used  depends  entirely 
upon  the  amount  of  cyanide  required  for  a  dose.  For  every  ounce  of 
potassium  cyanide  one  fluid  ounce  of  sulphuric  acid  an4  three  fluid 
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ounces  of  water  are  used,  while  for  sodium  cyanide  one  and  a  half  liquid 
ounces  of  sulphuric  acid  and  two  liquid  ounces  of  water  are  used.  As 
this  is  a  fixed  ratio  in  each  case,  graduates  have  been  made  to  measure 
out  the  exact  amount  of  the  liquid  required  in  the  terms  of  the  number  of 
ounces  of  cyanide;  for  instance  if  it  required  twelve  ounces  of  sodium 
cyanide  for  a  dose  the  acid  graduate  is  so  scaled  that  it  would  be  filled 
to  the  twelve  ounce  line,  which  would  mean  eighteen  liquid  ounces  and 
the  water  graduate  to  the  twelve-ounce  line,  which  would  be  twenty- 
four  liquid  ounces.  Such  a  scheme  makes  it  unnecessary  to  make  men- 
tal calculations  and  thus  avoids  mistakes. 


ACID   GENERATORS. 

Acid  generators  are  earthenware  pots  usually  made  in  gallon,  two- 
gallon  and  three-gallon  sizes  and  with  or  without  lids  (Fig.  314).  The 
lid  has  long  been  recognized  as  a  valuable  adjunct  to  a  generator  by 
throwing  the  gas  outward,  thus  preventing  burnings  directly  above  the 
generator.  It  also  prevents  the  sputtering  over  of  the  acid  due  to  the 
violent  chemical  reaction  when  the  cyanide  is  added.     So  far  there  ap- 


FiG.    313. — A   specially   constructed   chemical   wagon.      (Photo   by   Fawcett.) 

pears  to  be  no  lid  manufactured  which  is  entirely  satisfactory,  though 
nearly  all  fumigators  prefer  those  on  the  market  to  the  open  generator. 
A  suitable  lid  should  be  light  and  hinged  so  as  to  admit  of  easy 
emptying. 

The  two-gallon  generator  is  more  generally  used  because  it  more 
nearly  meets  the  requirements  of  large  and  small  doses.  Care  should 
be  exercised  not  to  fill  a  single  pot  more  than  one  third  full  of  acid  and 
water  before  the  cyanide  is  added  as  the  contents  may  boil  over  and  much 
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of  it  be  wasted.  For  large  doses  use  two  or  more  generators  to  a  tree. 
To  prevent  unnecessary  sputtering,  especially  when  open  generators  are 
used,  small  cheap  paper  bags  are  excellent  to  contain  the  cyanide  when 
it  is  dropped  into  the  acid. 

MEASURING  THE  TENTS. 

The  air  space  of-  the  tents  is  determined  by  a  schedule  based  upon  the 
cubical  contents  which  in  actual  field  operations  is  determined  by  the 
distances  over  and  around  the  tent  when  it  covers  a  tree.  The  distance 
over  is  easily  ascertained  by  the  marked  lines  across  the  tent — the  sum 


Fig.   314.- 


-Acid  generators  showing  residue  remaining  because  of  careless  emptying. 
(After  Pierce,  P.  C.  Jr.  Ent.) 


of  the  two  figures  nearest  the  ground  being  taken.  The  distance  around 
is  often  paced,  but  careful  fumigators  use  a  tapeline  which  is  certainly 
the  only  procedure  to  be  recommended.  The  tapeline  should  be  num- 
bered in  feet  on  both  sides,  the  numbering  of  each  side  being  opposite  so 
as  to  admit  of  the  use  of  either  end  without  subtraction.  A  small,  light 
snap  is  usually  sewed  to  each  end  to  be  fastened  to  the  ring  at  the  top 
of  a  short  iron  pin  stuck  in  the  ground  to  hold  the  loose  end  while  the 
tape  is  carried  around  the  tent. 


DOSAGE  SCHEDULES. 

These  schedules  are  printed  on  fairly  stiff  paper  so  that  they  may 
be  tacked  upon  a  board  for  the  use  of  the  cyanide  man.  The  figures 
are  black  and  large  enough  to  be  plainly  seen  by  the  light  of  a  torch 
or  lantern  on  the  darkest  night.     Half  and  quarter  ounces  are  omitted, 
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because  of  the  difficulty  in  reading  the  small  fractions  at  night  and 
because  few  scales  are  made  to  register  these  small  amounts  accu- 
rately. All  less  than  half  ounces  are  placed  in  the  lower  figure, 
while  half  ounces  or  over  are  placed  in  the  next  higher  figure.  A 
more  convenient  way  of  fixing  up  the  schedule  Is  to  have  a  cylinder 
made  of  zinc,  w^ith  a  narrow  slot,  the  width  of  a  row  of  figures,  covered 
by  a  glass,  and  a  wooden  roller  on  the  inside,  similar  to  a  rolling  pin. 
Each  end  of  the  cylinder  is  closed  by  a  cap  with  a  hole  in  the  center, 
in  which  turns  the  handles  of  the  wooden  roller.  The  chart  or  schedule 
is  attached  to  the  roller  so  as  to  revolve  in  the  cylinder.     The  figures 


FiQ.    315. — A    water    supply    wag:on    for  a    large    fumigatiner    outfit.       (After    Pierce, 

P.  C.  Jr.  Ent.) 

of  the  distances  around  are  pasted  along  the  top  of  the  slot  to  conform 
with  the  like  numbers  on  the  schedule.  In  finding  the  dosage  one  has 
only  to  turn  the  roller  until  the  distance  over  shows  at  the  left-hand 
end  of  the  slot,  the  figure  at  the  top  of  the  slot  shows  the  distance 
around.  In  this  way,  the  chart  is  kept  perfectly  dry  and  bright  and 
the  possibilities  of  making  a  mistake  are  reduced  to  a  minimum.  This 
arrangement  was  first  invented  by  Mr.  McFadden,  who  uses  it  on  all 
of  his  chemical  carts. 


MISCELLANEOUS   EQUIPMENT. 

Rubber  gloves  for  handling  the  acid  graduate  and  generators,  pure 
rubber  tubing  for  drawing  off  the  acid,  acid  clamps  or  cut-oflfs  to 
control  the  flow,  a  pair  of  scales  registering  ounces,  thermometer  and 
good  lights  are  as  necessary  as  any  of  the  other  equipment. 3 OglC 
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CHEMICALS. 

The  chemicals  used  for  generating  hydrocyanic  acid  gas  in  fumigat- 
ing work  are  potassium  or  sodium  cyanide,  commercial  sulphuric  acid 
and  water.  The  cyanide  is  usually  handled  in  the  200-pound  cases  and 
the  acid  in  steel  drums  weighing  from  1,200  to  2,000  pounds. 

Cyanide. — For  many  years  potassium  cyanide  98-99  per  cent  pure 
was  thought  to  be  the  best  and  only  reliable  source  of  hydrocyanic  acid 
gas.  It  was  formerly  used  to  the  exclusion  of  all  others  and  is  still 
preferred  by  many  who  do  not  wish  to  add  the  injurious  residue  of 


% 

Ih 

^^^^^^■litW* 

^ 

7 

/ 

iH^^I 

t  jt 

■■ 

mH 

M 

iLl^lBJ^^^SI 

^p 

'*'SS^£flyB^H^^njM 

B 

So 

H 

Fio.   316. — The  McFaddon   tent-hoisting  machine.      (After  Woglum. ) 


sodium  cyanide  to  their  soil,  and  also  by  those  who  do  not  see  enough 
advantages  in  sodium  cyanide  to  warrant  a  change. 

There  are  two  grades  of  sodium  cyanide;  the  98-100  per  cent  pure, 
which  is  totally  unfit  for  fumigation  purposes  because  of  the  impurities 
it  contains,  and  the  pure  129-130  per  cent  sodium  cyanide,  which  is  used 
almost  exclusively  for  fumigation  work.  This  product,  though  some- 
what more  expensive  than  the  potassium  cyanide  per  pound,  has  much 
more  available  hydrocyanic  acid  gas  and  consequently  a  smaller  amount 
is  necessary,  which  is  enough  smaller  to  make  the  cost  of  dosage  less 
than  that  for  potassium  cyanide,  and  is  therefore  fast  displacing  it. 
Much  has  been  said  for  and  against  the  sodium  cyanide  relative  to  the 
burning  of  fruit  and  foliage,  but  this  is  still  an  unsettled  point. 
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Both  of  the  cyanides  are  good  and  reliable,  and  the  deciding  features 
will  probably  always  be  the  supply  available  and  the  price. 

Sulphuric  Acid. — Fumigating  sulphuric  acid  has  a  specific  gravity 
of  about  66  degrees  Baume  and  often  containing  traces  of  nitric  acid 
and  arsenic,  lead  or  zinc.  It  has  been  the  current  belief  that  especially 
nitric  acid  caused  the  burning  of  the  fruit  and  foliage  so  often  the 
results  of  fumigating  work,  but  R.  S.  Woglum  in  Bull.  No.  90,  Part  I, 
page  42,  U.  S.  Dept.  Agrcl.  Bureau,  Entomology,  states  that  this  is  an 
erroneous  belief.  It  should  always  be  the  aim  of  every  fruit  grower  to 
get  good  grades  of  sulphuric  acid,  which  is  not  at  all  difficult  at  the 
present  time. 

CHEMICAL  PROPORTIONS. 
Potassium  Cyanide: 

Potassium  cyanide 1     ounce. 

Sulphuric  acid 1     fluid  ounce. 

Water    3     fluid  ounces. 

Sodium  Cyanide: 

Sodium   cyanide 1     ounce. 

Sulphuric  acid  1^  fluid  ounces. 

Water    2    fluid  ounces. 


METHODS  OF  PROCEDURE. 

For  an  outfit  of  thirty  or  thirty-five  tents  five  men  are  required  to 
operate  to  an  advantage.  Two  men  pull  the  tents  and  kick  in  the  edges 
around  the  bottom.  One  man,  the  taper,  takes  the  measurements  of  the 
tree  and  calls  them  off  to  the  man  who  weighs  out  the  cyanide.  After 
determining  the  dosage  this  man  also  empties  the  generators  from  the 
row  just  finished  and  has  them  ready  for  the  next  trees  by  the  time  the 
chemical  cart  arrives.  The  man  who  weighs  the  cyanide  determines  the 
dose  on  the  schedule  from  the  measurements  called  out  by  the  man  who 
measures  the  tents.  The  cyanide  man  also  lifts  the  tent  so  that  the 
last  man  who  measures  out  the  acid  and  water  in  the  generators  may 
place  them  well  under  the  tree,  after  which  the  cyanide  is  added.  In 
no  case  should  the  acid  man  touch  the  tents.  While  the  chemical  men 
are  dosing  one  tree  the  taper  is  getting  the  measurements  for  the  next 
tree  ready  in  advance.  In  brief,  the  procedure  is  as  follows:  putting 
the  tents  over  the  trees,  measuring  and  dosing.  The  string  of  thirty 
tents  can  be  easily  dosed  within  forty-five  minutes  or  an  hour.  Methods 
of  procedure  vary  considerably,  the  above  being  general. 

For  extra  large  trees  a  special  tent-hoisting  apparatus  (Fig.  316) 
has  been  devised  by  Mr.  C.  E.  McFadden,  with  which  a  70  or  80-foot 
tent  can  be  easily  and  quickly  put  over  the  largest  citrus  trees. 
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DOSAGE. 

The  amount  of  cyanide  used  depends  upon  the  pest  to  be  treated. 
Accordingly  several  schedules  (Figs.  317,  318)  have  been  made,  based 
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-Schedule  No.   1.     The  first  few  dosages  should  be  doubled. 
(U.  S.  Dept.  Agrcl.) 


upon  dosage  schedule  No.  1  for  purple  or  red  scale  made  by  R.  S. 
Woglum.  This  dosage  consists  of  one  and  a  half  ounces  of  potassium 
cyanide  to  every  one  hundred  cubic  feet  of  air  space.  The  schedule 
dosage  for  black  scale  usually  consists  of  three  fourths  of  schedule 
No.  1  and  is  designated  dosage  schedule  No.  f . 

If  sodium  cyanide  is  used  the  dosages  are  reduced  25  per  cent. 


Black  Scale. — Either   dosage  schedule  No. 


5   or   J    for  potassium 
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cyanide  or  i  for  sodium  cyanide.     The  smaller  dosage  is  recommended 
only  where  there  is  an  even  hatch  of  very  yoimg  scale  insects. 

Purple,  Red,  Yellow  Scale. — ^Use  dosage  schedule  No.  1  for  potassium 
cyanide  and  No.  f  for  sodium  cyanide. 

Mealy  Bug. — The  same  dosage  as  for  black  scale  gives  almost  as  good 
results  as  the  heavier  doses. 

LENGTH    OF    EXPOSURE. 

The  time  required  to  complete  the  generation  of  the  gas  is  not  long, 
but  it  is  advisable  to  leave  the  tents  upon  the  trees  for  at  least  forty-five 
minutes  after  the  dosage  is  placed  under  the  tent.  Some  prefer  thirty 
minutes,  while  others  insist  upon  a  full  hour. 


VCNTUflA  COUNTY   HOfmCUUTURAI.  COMMISSIOMBR 

FUMIOATINO   SCHEDULE   FOR    BLACK    SCALE 
SODIUM  CYANIDE 

OISTANCC  MIOUNO.  IN   PCCT 
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Fig.   318. — Dosage  schedule  No.    i   for  black  scale  using  sodium  cyanide  as  prepared 
by  Woglum.     (Essig,  P.  C.  Jr.  Ent.) 


Digitized  by  VjOOQIC 


THE    MONTHLY   BULLETIN. 


333 


TIME  OF  OPERATION. 

For  red,  purple  and  yellow  scale  fumigation  work  is  usually  done 
during  the  winter  or  spring  months.  If  black  scale  is  present  the  time 
of  operation  covers  the  period  from  the  middle  of  August  to  the  middle 
of  January,  depending  somewhat  upon  the  individual  locality. 

TEMPERATURE. 

To  avoid  the  heat  of  the  sun,  fumigation  is  ordinarily  done  during  the 
night,  when  the  atmosphere  is  cool.  Cloudy  cool  days  may  admit  of 
somo  work,  but  all  day  operations  are  liable  to  cause  severe  burnings  of 
fruit  and  foliage. 

Excessive  coldness  is  also  liable  to  cause  disastrous  results.  Keep  a 
thermometer  on  the  wagon  and  do  not  operate  under  the  following 
conditions:  when  the  temperature  is  70  degrees  Fahr.  or  more  above 
zero  or  when  it  is  36  degrees  Fahr.  or  less.  This  latter  temperature 
should  be  carefully  avoided  especially  upon  damp  or  wet  nights. 

Hot,  electric  winds  also  aid  to  produce  severe  burning  and  all  work 
should  be  suspended  on  nights  they  are  blowing. 

Orchards  subsequently  sprayed  with  Bordeaux  mixture  should  not  be 
fumigated  as  there  results  a  chemical  reaction  which  is  exceedingly 
damaging  to  the  fruit  and  foliage. 


BUYING  MATERIALS. 

Fumigating  acid  and  cyanide  are  usually  bought  in  large  lots  by  the 
fumigating  contractor,  the  various  associations,  the  counties  and  large 


Fio.  319. — Method  of  dosing  under  the  estimating  system,  which  is  fast  being  replaced 
by  the  Morrill  system.      (After  Pierce,   P.  C.  Jr.   E^TtTK^r^T^ 

Digitized  byVjiVjOQlc 


334 


THE    MONTHLY   BULLETIN. 


orchard  companies  who  are  able  to  get  the  benefits  of  a  much  reduced 
price.  Until  within  the  last  few  years  the  owner  of  a  small  orchard 
was  not  thus  benefited  unless  the  association  to  which  he  belonged  or 
the  county  bought  his  materials.  A  cooperative  company  in  the  southern 
part  of  the  State  composed  of  the  citrus  growers  themselves  and  known 
as  the  Fruit  Growers'  Supply  Company,  now  gives  its  members  the 
advantage  of  the  prices  obtained  by  making  large  purchases. 


BLOCK  FUMIGATION. 

The  spread  of  scale  insects  in  citrus  orchards  is  very  rapid  and  under 
ordinary  methods  of  fumigation,  where  only  part  of  a  district  is  treated 
each  year,  there  is  always  a  source  of  re-infestation  from  the  trees  which 
have  not  been  fumigated  for  from  one  to  several  years.  To  eliminate 
this  condition  it  is  exceedingly  desirable  to  fumigate  large  blocks  or 
tracts  of  orchards  the  same  year  and  thus  place  each  upon  the  same 
basis.  This  is  known  as  block  fumigation  and  should  be  encouraged  in 
every  possible  way,  as  it  has  great  advantages  over  the  usual  haphazard 
fumigation  of  a  district. 


Fig. 


320. — Using    large    tents    for   small    trees.     Not    a    good   practice   for   the    tents. 
(After  Pierce,  P.  C.  Jr.  Ent.) 
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COST  OF  MATERIALS. 

The  following  prices  are  a  fair  idea  of  average  cost  of  supplies  used 
in  fumigating  work : 


TENTS. 


Sizes 


Double  Filled. 


24x24  6i  ounce  drill $S  GO 

30x30  6i  ounce  drill 13  65 


8  ounce  Army  duck $11  25 

8  ounce  Army  duck 17  85 


36x36  6i  ounce  drill 19  50   8  ounce  Army  duck 25  50 

41x41  6^  ounce  drill__ 25  60   8  ounce*  Army  duck 33  45 

45x45  6i  ounce  drill 20  90   8  ounce  Army  duck 39  10 

64x64  6i  ounce  drill 62  40   8  ounce  Army  duck 81  60 


80x80  6^  ounce  drill- 


OS  50   8  ounce  Army  duck 128  70 


Fig.  321. — Row  of  fumigatiner  tents  showing  the  grreat  difference  in  the  size  of  the 
trees  and  emphsusiziner  the  need  of  measuring  to  ascertain  the  individual  dosages. 
(After  Plej^ce,  P.  C.  Jr.  Ent.) 


MISCELLANEOUS  SUPPLIES. 
Generators. 

1  gal.       1  1-2  gal.       2  gal. 

Dozen    $3  60    $6  00    $7  20 

Grating  per  dozen    (extra)    65  65  70 

Hinged  covers  to  fit :  $0.30  each ;  $3.00  per  dozen. 


3  gal. 

$10  20 
70 


Graduates. 


Water $0  75. 

Acid 8  ounces,  $0  20: 


10  ounces,  $0  30 
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MISCELLANEOUS  SUPPLIES— Continued. 

Pure  rubber  tubing,  ^  inch    $1  05  per  yard, 

Pure^rubber  tubing,  f  Inch    1  35  per  yard. 

Acid  cut-offs 60c  each;  $6  00  per  dozen 

Acid  tanks,     lead,     5  gallons    115  OO 

Acid  tanks,  stone,     5  gallons    6  00 

Acid  tanks,  stone,  10  gallons    7  00 

Made  up  5-gailon  stone  jars  cost  from  |4  00  to  |5  00. 

Tape  cloth,      75-foot $  3  30 

Tape-cloth,  100-foot 3  90 

Tape  steel,     75-foot 1 5  OO 

Tape  steel,  100-foot     ' 5  75 

Rubber    gloves 12  50  per  pair. 

Cyanide  Scales $3  50  to  |4  00 

Thermometer |1  25  to  $3  15 

Acid  hand  cart  (Mfg.) 90  OO 

Acid  hand  cart  made  up 35  00 

Acid  wagon  (Mfg.) $100  00  to  $200  00 

Acid  cart  for  horse  made  up 35  00  to     100  OO 

Sulphuric  Acid. 

The  price  varies  somewhat  but  is  about  1*  cents  per  pound. 
Cyanide. 

Potassium  cyanide  averages  from  25  to  25^  cents  a  pound  In  large  lots,  while 
sodium  costs  from  2  to  4  cents  more  per  pound. 


CALIFORNIA  COMPANIES  CARRYING  FUMIGATING 

SUPPLIES. 

The   Braun   Corporation*  (General)    Los  Angeles,  CaL 

Braun-Knecht-Heiinann     (General)     San  Francisco,  CaL 

California  Drug  and  Chemical  Co.    (General)    Ix)s  Angeles,  CaL 

Fruit  Growers'  Supply  Co.   (General) Los  Angeles,  CaL 

Haas,  Baruch  &  Co. Las  Angeles,  CaL 

Melius   Bros.    (Tents)    Los  Angeles,  CaL 

Mountain    Copper    Co.    (Acid)     San  Francisco,  CaL 

The  American  Agricultural  Chemical  Co.    (Acid)    Los  Angeles,  CaL 

\Vm.   Hoegee   Co.    (Tents)    Los  Angeles,  CaL 
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CALIFORNIA  HORTICULTURAL  LAWS 
AND  QUARANTINE  ORDERS  RE- 
LATING TO  INSECTS. 

(Repealed  quarantine  orders  and  those  covered  by  State  and  national  laws  are  not 

included  here.) 

AN  ACT  RELATING  TO  THE  STATE  COMMISSIONER  OF 
HORTICULTURE. 

[Approved  April   26,   1911.] 

I  2319,  Political  Code.  The  State  Commissioner  of  Horticulture  of  California 
shall  be  a  citizen  and  resident  of  this  State,  and  his  term  shall  be  for  four  years, 
and  until  his  successor  is  appointed  and  qualified.  The  Governor  may  remove  such 
Commissioner  from  office  at  any  time  upon  filing  with  the  Secretary  of  State  a  certifi- 
cate of  removal  signed  by  the  Governor.  In  the  case  of  vacancy  in  said  office  by 
death,  resignation,  removal  from  office,  or  other  cause  the  Governor  shall  fill  the 
vacancy  for  the  unexpired  term.  In  appointing  such  Commissioner  and  his  successor 
or  successors,  it  shall  be  the  duty  of  the  Governor  to  disregard  political  affiliations, 
and  to  be  j^uided  in  his  selection  entirely  by  the  professional  and  moral  qualifications 
of  the  person  so  selected  for  the  performance  of  the  duties  of  said  office.  Said  Com- 
missioner shall  be  a  civil  executive  officer.  The  salary  of  said  Commissioner  shall  be 
four  thousand  dollars  per  annum,  and  he  shall  be  allowed  his  traveling  and  incidental 
expenses  necessary  in  the  discharge  of  his  duties.  For  the  direction  and  accomplish- 
ment of  his  work  the  said  Commissioner  may  and  Is  hereby  empowered  to  appoint 
certain  deputies,  secretary,  quarantine  officers,  superintendents,  assistants,  and  clerk 
as  hereinafter  provided,  who  shall  hold  office  at  the  pleasure  of  said  Commissioner 
and  perform  any  and  all  duties  pertaining  to  their  office  or  employment  which  the 
said  Commissioner  may  require  of  each  of  them,  and  may  be  removed  from  office  or 
position  at  any  time  by  said  Commissioner  filing  with  the  Secretary  of  State  a  certifi- 
cate signed  by  said  Commissioner  so  removing  such  deputy,  secretary,  quarantine 
officer,  superintendent,  assistant,  or  clerk.  The  traveling  and  other  necessary  ex- 
penses incurred  by  the  officers  and  employees  herein  provided  for  in  the  p<»rformance 
of  their  duties  shall  be  paid  from  the  funds  appropriated  for  the  support  of  the  office 
of  State  Commissioner  of  Horticulture.  Said  Commissioner  may  arrange  his  office 
into  three  divisions,  to  wit :  executive  office,  quarantine  division,  insectary  and 
pathological  division.  Said  Commissioner  may  appoint  a  chief  deputy  who  shall  be 
an  expert  entomologist  and  horticulturist  and  shall  have  charge  of  the  work  in  the  field 
and  shall  represent  the  Commissioner  ex  officio  with  the  county  horticultural  com- 
missioners when  so  authorized  in  accordance  with  the  provisions  of  the  law.  Such 
chief  deputy  shall  receive  a  salary  of  two  thousand  four  hundred  dollars  per  annum. 
Said  Commissioner  may  appoint  a  secretary,  who  shall  be  a  civil  executive  officer. 
Said  secretary  shall  be  versed  in  horticulture  and  entomology  and  shall  compile  such 
bulletins  and  such  publications  as  may  issue  from  the  office  of  said  Commissioner 
from  time  to  time,  and  shall  perform  all  other  duties  as  may  be  required  of  him  by 
said  Commissioner.  Such  secretary  shall  receive  a  salary  of  two  thousand  four  hun- 
dred dollars  per  annum.  Said  Commissioner  may  appoint  a  clerk  whose  .salary  shall 
be  one  thousand  five  hundred  dollars  per  annum.  The  main  office  of  such  Commis- 
sioner shall  be  at  the  city  of  Sacramento.  The  Secretary  of  State  shall  furnish  and 
set  aside  at  the  capitol  a  room  or  rooms  suitable  for  offices  for  said  Commissioner, 
and  if  the  Secretary  of  State  shall  make  and  file  an  affidavit  with  the  said  Commis- 
sioner stating  that  it  is  not  possible  for  him.  as  such  Secretary  of  State,  to  provide 
and  set  aside  an  office  for  said  Commissioner  in  the  Capitol  or  in  any  State  building 
under  his  control,  because  there  is  no  such  office  room  or  rooms  available,  then,  and 
after  the  making  and  delivery  of  such  affidavit  to  such  Commissioner,  the  said  Com- 
missioner mav  rent  rooms  convenient  and  suitable  for  his  offices  at  a  rental  not  to 
exceed  one  thousjind  dollars  per  year.  The  office  of  said  Commissioner  shall  be  kept 
open  everv  day  except  holidays,  and  shall  be  in  charge  of  the  secretary,  durmg  the 
absence  of  the  Commissioner.  Said  Commissioner  may  also  keep  and  maintain  an 
office  in  the  city  and  county  of  San  Francisco  at  a  yearly  rental  not  to  exceed  t  ic 
simi  of  five  hundred  dollars.  Said  Commission<'r  may  appoint  for  the  work  of  the 
quarantine  division  a  chief  deputy  (luarantine  officer  who  shall  be  a  akilhd  entomolo- 
gist and  particularly  conversant  with  the  nature  of  foreign  insect  pests  and  diseases 
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and  effective  means  of  preventing  their  Introduction,  and  shall  have  charge  of  the 
Commissioner's  San  Francisco  office  provided  for  In  this  section  of  this  act.  Such 
chief  deputy  quarantine  officer  shall  receive  a  salary  of  two  thousand  four  hundred 
dollars  per  annum.  Said  Commissioner  may  appoint  a  deputy  quarantine  officer  who 
shall  be  a  competent  entomologist  for  the  purpose  of  quarantine  work.  Such  deputy 
quarantine  officer  shall  receive  a  salary  of  one  thousand  eight  hundred  dollars  per 
annum.  Said  Commissioner  shall  also  properly  maintain  and  operate  the  State  Insec- 
tary  located  on  the  State  Capitol  Grounds  In  Sacramento  from  funds  provided  by 
law  for  such  purpose,  and  shall  appoint  for  the  work  of  the  insectary  division  a 
superintendent  of  the  insectary,  who  shall  be  an  expert  entomologist  able  to  perform 
all  the  necessary  duties  with  reference  to  the  importation,  rearing  and  distribution  of 
beneficial  Insects.  The  salary  of  the  superintendent  of  the  State  Insectary  shall  be 
two  thousand  four  hundred  dollars  per  annum.  Said  Commissioner  may  appoint  an 
assistant  superintendent  of  the  insectary,  who  shall  be  an  economic  entomologist,  at 
a  salary  of  one  thousand  eight  hundred  dollars  per  annum.  Said  Commissioner  may 
appoint  a  field  deputy  for  the  Insectary  division,  who  shall  be  a  practical  entomol- 
ogist and  whose  salary  shall  be  one  thousand  five  hundred  dollars  per  annum.  The 
salaries  of  all  the  officers  above  mentioned  shall  be  paid  at  the  same  time  and  In 
the  same  manner  as  the  salaries  of  other  State  officers.  Said  Commissioner  may 
also  appoint,  by  and  with  the  approval  of  the  Governor,  such  temporary  deputies 
from  time  to  time  as  may  be  required  and  such  temporary  deputies  shall  receive  such 
reasonable  compensation  per  diem  as  may  be  fixed  by  said  Commissioner. 

S  2319a.  Such  Commissioner  shall  collect  books,  pamphlets  and  periodicals  and 
other  documents  containing  information  relating  to  horticulture  and  shall  preserve 
the  same ;  collect  statistics  and  other  information  showing  the  actual  condition  and 
progress  of  horticulture  in  this  State  and  elsewhere ;  correspond  with  horticultural 
societies,  colleges  and  schools,  and  with  the  county  horticultural  commissioners  exist- 
ing or  that  may  exist  in  this  State,  and  with  all  other  persons  necessary  to  secure 
the  best  results  to  horticulture  in  this  State.  He  shall  require  reports  from  county 
horticultural  commissioners  in  this  State,  and  may  print  the  same  or  any  part  thereof 
as  he  may  select,  either  in  the  iorm  of  bulletins  or  in  his  annual  reports  or  both,  as 
he  shall  deem  proper.  He  shall  issue  and  cause  to  be  printed  and  distributed  to 
county  horticultural  commissioners  in  this  State,  and  to  such  other  persons  as  he  may 
deem  proper,  bulletins  or  statements  containing  all  the  information  best  adapted  to 
promote  the  interest  and  protect  the  business  and  development  of  horticulture  in  this 
State.  Such  Commissioner  shall  be  deemed  to  be  the  State  horticultural  quarantine 
officer  mentioned  in  that  certain  act  entitled,  "An  act  for  the  protection  of  horticul- 
ture, and  to  prevent  the  introduction  into  this  State  of  Insects,  or  diseases,  or  ani- 
mals injurious  to  fruit  or  fruit  trees,  vines,  bushes  or  vegetables,  and  to  provide  for 
a  quarantine  for  the  enforcement  of  this  act,"  which  became  a  law  under  consti- 
tutional provisions  without  the  Governor's  approval  on  March  11th,  1899,  for  the 
purposes  of  that  act,  and  shall  be  empowered  to  perform  the  duties  which  under  that 
act  are  to  be  performed  by  the  State  horticultural  quarantine  officer;  provided,  that 
in  any  case  where  it  shall  become  necessary  in  the  Judgment  of  the  State  Com- 
missioner of  Horticulture  to  quarantine  a  county  or  districts  within  the  State  against 
another  or  other  county  or  counties  or  districts  within  the  State,  or  to  quarantine 
the  State  or  a  county  or  district  of  the  State  against  another  state  or  a  foreign 
country  or  countries  then  it  shall  be  necessary  that  said  quarantine  shall  be  made 
by  and  with  the  approval  of  the  Governor  as  provided  in  this  chapter. 

The  State  Commissioner  of  Horticulture  may  issue  commissions  as  quarantine 
guardians  to  the  county  horticultural  commissioners,  deputies  and  Inspectors  ap- 
pointed by  them. 

§  2319  l>.  Said  Commissioner  may,  by  and  with  the  approval  of  the  Governor, 
establish,  maintain  and  enforce  such  quarantine  regulations  as  may  be  deemed  neces- 
sary to  protect  the  nurseries,  trees,  shrubs,  plants,  vines,  cuttings,  grafts,  scions, 
buds,  fruit-pits,  fruit,  seeds,  vegetables  or  other  articles  of  horticulture,  against 
contagion  or  Infection  by  Injurious  disease,  insects  or  pests,  by  establishing  such 
quarantine  at  the  boundaries  of  this  State  or  elsewhere  within  the  State,  and  he  may 
make  and  enforce,  with  the  approval  of  the  Governor,  any  and  all  such  rules  and 
regulations  as  may  be  deemed  necessary  to  prevent  any  infected  stock,  tree,  shrub, 
plant,  vine,  cutting,  graft,  scion,  bud,  fruit-pit,  fruit,  seeds,  vegetable  or  other  article 
of  horticulture,  from  passing  over  any  quarantine  line  established  and  proclaimed 
pursuant  to  this  act,  and  all  such  articles  shall,  during  the  maintenance  of  such 
quarantine,  be  inspected  by  such  Commissioner  or  by  deputies  appointed  In  writing 
by  said  Commissioner,  and  he  and  the  deputies  so  conducting  such  Inspection  shall 
not  permit  any  such  article  to  pass  over  such  a  quarantine  line  during  such  quaran- 
tine, except  upon  a  certificate  of  inspection  signed  by  such  Commissioner  or  in  his 
name  by  such  a  deputy  who  has  made  such  inspection.  All  approvals  by  the  Gov- 
ernor given  or  made  pursuant  to  this  act  shall  be  In  writing  and  signed  by  the  Gov- 
ernor in  duplicate,  and  one  copy  thereof  shall  be  filed  in  the  office  of  the  Secretary 
of  State  and  the  other  in  the  office  of  said  Commissioner  before  such  approval  shall 
take  effect. 
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§  2319c.  LTpon  information  received  by  such  Commissioner  of  the  existence  of  any 
infectious  disease,  Insect  or  pest,  dangerous  to  any  article,  or  to  the  Interests  of 
horticulture  within  this  State,  or  that  there  is  a  probability  of  the  introduction  of 
any  such  infectious  disease,  insect  or  pest  into  this  State  or  across  the  boundaries 
thereof,  he  shall  proceed  to  thorougiily  investigate  the  same  and  may  establish,  main- 
tain and  enforce  quarantine  as  hereinbefore  provided,  with  such  regulations  as  may 
be  necessary  to  circumscribe  and  exterminate  or  eradicate  such  infectious  diseases, 
insects  or  pests,  and  prevent  the  extension  thereof,  and  Is  hereby  authorized  to  enter 
upon  any  ground  or  premises,  and  Inspect  any  stock,  tree,,  shrub,  plant,  vine,  cutting, 
graft,  scion,  bud,  fruit-pit,  fruit,  seed,  vegetable  or  other  article  of  horticulture  or 
implement  thereof  or  box  or  package  pertaining  thereto,  or  connected  therewith  or 
that  has  been  used  in  packing,  shipping  or  handling  the  same,  and  to  open  any  such 
package,  and  generally  to  do,  with  the  least  injury  possible  under  the  conditions  to 
property  or  business,  all  acts  and  things  necessary  to  carry  out  the  provisions  of 
this  chapter. 

§  23I9d.  Upon  the  discovery  of  any  infectious  disease,  insects  or  pests,  such 
Commissioner  shall  immediately  report  the  same  to  such  quarantine  guardians, 
county  horticultural  commissioners  or  county  boards  of  horticulture  of  such  counties 
as  are  affected  or  liable  to  be  affected  by  the  disease,  insect  or  pest,  together  with 
a  statement  as  to  the  best  known  means  or  method  for  circumscribing,  exterminating 
or  eradicating  the  same,  and  shall  state  therein  specifically  what  treatment  or 
method  should  be  applied  in  each  case,  as  the  matter  may  require,  with  a  detailed 
statement  or  prescription  as  to  the  method  of  making  or  procuring  and  of  applying 
any  preparation  or  treatment  so  recommended  therefor,  and  the  time  and  duration 
for  such  treatment,  and  if  chemicals  or  articles  be  required  other  than  those  usually 
obtainable  In  any  town,  the  place  or  places  where  they  are  most  readily  to  be 
obtained,  and  upon  the  receipt  of  such  statement  by  any  quarantine  guardian, 
couftty  horticultural  commissioner  or  county  board  of  horticulture,  or  any  member 
thereof  it  shall  be  the  duty  of  such  quarantine  guardian,  county  horticultural  com- 
missioner or  county  board  of  horticulture  to  distribute  such  statement  in  written  or 
printed  form  to  every  person  owning  or  having  charge  or  possession  of  any  orchard, 
nursery  stock,  tree,  shrub,  plant,  fruits  or  article  of  horticulture  within  their  county, 
where  there  may  be  or  be  likely  to  be  any  danger  to  the  Interests  of  horticulture, 
and  such  a  statement  must  be  served  with  or  be  a  part  of  the  notice  to  be  given  to 
the  owner  or  owners  or  person  or  persons,  in  poesession  of  any  orchaY-d,  nursery, 
tree,  shrub,  plants,  fruits  or  other  articles  of  horticulture,  referred  to,  provided  for, 
and  required  to  be  served  in  and  by  section  2  of  chapter  183  of  the  Laws  of  1897  or 
any  amendments  which  have  been  or  may  be  made  thereto. 

5  2319c.  Whenever  it  shall  be  necessary  to  establish  quarantine  under  this  chap- 
ter. If  there  be  any  authorities  or  officers  of  the  United  States  having  authority  to 
act  in  such  matter,  or  any  part  thereof,  the  said  State  Commissioner  of  Horticulture 
shall  notify  such  authorities  or  officers  of  the  United  States,  seeking  their  coopera- 
tion as  far  as  possible  wheresoever  the  jurisdiction  of  the  United  States  extends  and 
is  being  exercised.  The  said  Commissioner  shall  at  once  notify  the  Governor  of  all 
quarantine  lines  established  under  or  pursuant  to  this  chapter,  and  if  the  Governor 
approve  or  shall  have  approved  of  the  same  or  any  portion  thereof  the  same  shall 
be  in  effect  and  the  Governor  may  Issue  his  proclamation  proclaiming  the  boundaries 
of  such  quarantine  and  the  nature  thereof,  and  the  order,  rules  or  regulations  pre- 
scribed for  the  maintenance  and  enforcement  of  the  same,  and  may  publish  said 
proclamation  In  such  manner  as  he  may  deem  expedient  to  give  proper  notice*thereof. 

5  23J9f.  The  said  State  Commissioner  shall  be  ex  officio  a  county  commissioner  of 
horticulture  wherever  such  county  commissioner  has  been  appointed  or  may  hereafter 
be  appointed  or  exist  in  this  State  pursuant  to  law,  whenever  he  Is  present  and 
acting  with  said  county  horticultural  commissioner  within  such  county  where  such 
commissioner  has  been  appointed. 

S  2319^.  It  shall  be  the  duty  of  Superintendent  of  State  Printing  to  print  and 
deliver  to  the  State  Commissioner  of  Horticulture,  upon  the  written  request  of  said 
Commissioner,  all  such  bulletins,  orders,  rules,  regulations,  statements,  reports  and 
other  printed  matter,  as  the  said  Commissioner  may  deem  necessary  to  have  and  use 
for  carrying  out  the  purpose  of  this  chapter,  and  it  shall  be  the  duty  of  the  Secretary 
of  State  to  cause  to  be  prepared  and  furnished  to  such  State  Commissioner  all  station- 
ery, paper,  blank  forms,  envelopes,  and  writing  material  needful  and  convenient  for 
use  in  the  office  of  such  Commissioner. 

I  23197^.  It  shall  be  the  duty  of  the  State  Commissioner  of  Horticulture  to  report 
In  the  month  of  January  in  each  even-numbered  year  to  the  Governor,  and  in  each 
odd-numbered  year  to  the  legislature  of  this  State  the  horticultural  conditions  of 
the  State  with  statistics  regarding  the  same,  the  efficiency  of  the  work  of  the  county 
horticultural  commissioners  of  the  State,  and  such  other  matters  as  he  may  deem 
expedient  or  as  may  be  required  either  by  the  Governor  or  legislature,  and  to  include 
a  statement  of  all  the  persons  employed  and  moneys  expended  under  this  chapter  by 
itemized  statement  thereof. 
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S  2319».  Any  person  wilfully  refusing  to  comply  with  orders  lawfully  made  under 
and  pursuant  to  this  chapter  shall  be  guilty  of  a  misdemeanor,  and  upon  conviction 
shall  be  fined  not  to  exceed  five  hundred  dollars. 

S  2319i.  All  moneys  paid  hereunder  shall  be  paid  by  the  State  Treasurer  from 
moneys  appropriated  for  the  support  of  the  office  of  State  Commissioner  of  Horticul- 
ture, and  expenses  other  than  the  salary  of  the  Commissioner,  the  compensation  of 
his  deputies,  secretary,  quarantine  officers,  superintendents,  assistants,  and  clerk,  as 
allowed  and  provided  by  this  chapter,  must  be  certified  by  the  said  Commissioner  and 
be  approved  by  the  state  board  of  examiners  before  being  audited  and  paid. 


AN  ACT  RELATING  TO  THE  COUNTY  COMMISSIONER  OF 
HORTICULTURE. 

[Approved  March  25,   1911.] 

The  people  of  the  State  of  California,  represented  in  Senate  and  Assembly,  do  enact 

as  follows: 

§  2322,  Political  Code.  Whenever  a  petition  is  presented  to  the  board  of  super- 
visors of  any  county,  or  city  and  county,  and  signed  by  twenty-five  or  more  persons 
each  of  whom  Is  a  resident  freeholder  and  possessor  of  an  orchard,  or  greenhouse  or 
nursery,  stating  that  certain  or  all  orchards,  or  nurseries  or  trees  or  plants  of  any 
variety  are  infested  with  any  serious  infectious  diseases,  or  Insects  of  any  kind 
Injurious  to  fruit,  fruit  trees,  vines,  or  other  plants  or  vegetables,  or  that  there  is 
growing  therein  the  Russian  thistle  or  saltwort  iSalsoH  kali  var.  tragus),  Johnson 
grass  i Sorghum  halepense)  or  other  noxious  weeds,  codlln  moth  or  other  insects  that 
are  destructive  to  trees  and  plants ;  and  praying  that  a  commissioner  be  appointed 
by  them,  whose  duties  shall  be  to  supervise  the  destruction  of  said  insects,  diseases 
or  Russian  thistle  or  saltwort,  Johnson  grass  or  other  noxious  weeds,  as  herein  pro- 
vided, the  board  of  supervisors  shall  Immediately  notify  the  state  board  of  horticul- 
tural examiners  to  furnish  them  a  list  of  ellglbles  or  competent  persons  as  herein- 
after provided,  and  from  such  list  the  said  supervisors  shall  appoint  a  Commissioner 
In  accordance  with  the  provisions  of  this  chapter,  whose  term  of  office  shall  be  for 
four  years  and  until  his  successor  shall  be  appointed  and  qualified  and  who  shall 
give  a  bond  In  the  sum  of  one  thousand  dollars  for  the  faithful  performance  of  his 
duties.  The  said  term  of  office  of  any  and  all  county  commissioners  heretofore  or 
hereinafter  appointed  shall  commence  on  the  date  of  appointment,  and  be  for  a 
period  of  four  years  and  until  his  successor  shall  be  appointed  and  qualified,  at  the 
end  of  which  period  the  said  term  shall  terminate,  and  said  term  shall  run  with  and 
bo  attached  to  said  office.  In  any  case  where  such  petition  has  already  been  pre- 
sented or  submitted,  or  Is  on  file  at  the  time  of  the  passage  of  this  act,  as  the  basis 
for  the  appointment  of  a  board  of  horticultural  commissioners  under  this  chapter  as 
heretofore  existing,  such  petition  shall  continue  In  full  force  and  effect  and  the  board 
of  supervisors  of  any  county,  or  city  and  county  with  which  any  such  petition  has 
been  filed,  or  In  which  any  board  of  horticultural  commissioners  has  heretofore  ex- 
isted, must  appoint  a  county  horticultural  commissioner.  The  person  appointed  to 
such  position  must  be  specially  qualified  for  his  duties  and  must  be  chosen  and 
appointed  by  the  board  of  supervisors  from  a  list  of  eligible  persons  recommended 
and  nominated  to  said  board  as  hereinafter  provided,  such  appointment  to  be  made 
within  thirty  days  after  receipt  of  said  list  by  said  board  of  supervisors,  and  the  said 
V>oard  of  supervisors  shaH  provide  a  suitable  office  for  the  said  commissioner  and  all 
necessary  expenses  In  the  maintenance  of  said  office  shall  be  paid  by  said  board  of 
supervisors.  A  state  board  of  horticultural  examiners  is  hereby  created  consisting 
of  the  Dean  of  the  Agricultural  College  of  the  University  of  California,  the  State 
Commissioner  of  Horticulture  and  the  superintendent  of  the  State  Insectary,  who  are 
i\  officio  members  of  said  board.  They  shall  serve  without  pay  and  said  board  shall 
provide  convenient  means  for  the  examination  of  candidates  for  appointment  as  hor- 
ticultural commissioner.  While  In  the  performance  of  their  duties  as  members  of 
said  board  they  shall  be  allowed  all  their  necessary  expenses  for  traveling,  printing, 
postage  and  other  Incidental  matters  to  be  paid  out  of  any  appropriations  made  for 
the  support  of  the  office  of  the  State  Commissioner  of  Horticulture.  At  least  thirty 
days  before  the  date  of  the  examination  of  candidates  for  the  said  appointments  the 
state  board  of  horticultural  examiners  sliall  post  or  cause  to  be  posted  in  three  pub- 
lic places  in  siiid  county  notice  of  the  time  and  place  at  which  such  examination  will 
be  held,  setting  forth  the  conditions  and  subjects  of  said  examination.  At  the  time 
and  place  stated  and  agreed  upon  such  examination  shall  be  held.  Said  examination 
shall  be  in  writing  and  the  board  of  horticultural  examiners  may  appoint  one  of 
their  own  number,  or  some  other  reliable,  competent  person  to  conduct  the  holding 
of  such  examination  in  each  county  and  forward  the  papers  of  each  applicant  to  the 
board  for  consideration.  Within  twenty  days  after  the  examination  is  held  said 
examiners  sliall  certify  to  the  board  of  supervisors  of  the  county,  or  city  and  county 


Digitized  by  VjOOQ IC 


THE   MONTHLY  BULLETIN.  341 

for  which  the*  examination  was  had,  the  names  of  such  persons  examined  as  they 
deem  competent  and  qualified  for  the  office  and  from  the  list  of  names  so  certified 
the  supervisors  shall  within  thirty  days  after  the  receipt  of  said  list  of  names  appoint 
a  horticultural  commissioner.  As  far  as  possible  the  board  of  horticultural  exam- 
iners shall  consult  the  resident  horticulturists  of  the  county  in  determining  the 
responsibility  and  moral  qualifications  of  candidates  for  appointment  as  commis- 
sioners and  whose  names  they  certify  to  the  boards  of  supervisors  of  the  several 
counties.  If  no  person  or  persons  present  themselves  for  examination  before  said 
board  of  horticultural  examiners  or  if  after  such  examination  no  person  is  found 
qualified,  the  state  board  of  horticultural  examiners  shall  name  five  competent  per- 
sons and  certify  them  to  the  board  of  supervisors  and  from  these  names  the  board 
of  supervisors  shall  within  thirty  days  after  the  receipt  thereof  appoint  a  county 
horticultural  commissioner,  and  in  such  event  the  commissioner  so  appointed  shall 
hold  office  for  the  term  of  one  year.  In  case  of  a  vacancy  In  the  office  of  horticul- 
tural commissioner,  the  vacancy  shall  be  filled  first  from  the  list  of  ellglbles 
certified  to  the  board  of  supervisors  under  the  provision  of  this  cliaptcr,  and  If 
there  be  no  person  named  on  the  said  list  of  eligible  persons  as  In  this  section  first 
above  provided,  then  said  vacancy  shall  be  filled  from  the  list  of  competent  persons 
named  as  in  this  section  last  above  provided,  and  if  said  vacancy  shall  be  filled  from 
the  said  list  of  eliglbles  the  said  person  so  appointed  shall  hold  for  the  balance  of  the 
unexpired  term,  but  if  the  said  vacancy  be  filled  from  the  said  list  of  competent 
persons,  the  said  person  shall  hold  for  the  balance  of  the  unexpired  term.  If  the  said 
unexpired  term  be  not  longer  than  one  year,  but  if  said  unexpired  term  be  longer  than 
one  year  then  such  person  shall  not  by  virtue  of  such  appointment  hold  longer  than 
one  year  from  the  date  of  his  appointment.  Whenever  elsewhere  in  the  laws  of  this 
State  reference  is  made  to  a  county  board  of  horticultural  commissioners  such 
reference  must  be  understood  to  mean  or  relate  to  the  county  horticultural  com- 
missioner herein  provided  for  and  said  county  board  of  horticultural  commissioners 
and  the  members  thereof  shall  cease  to  exist  as  such ;  providedr  that  all  county 
boards  of  horticultural  commissioners  existing  at  the  time  of  the  passage  of  this 
act  shall  continue  In  office,  with  full  power  as  heretofore  existing  until  the  election 
or  appointment  to  succeed  thom,  of  a  county  horticultural  commissioner  under  the 
provisions  of  this  act.  Upon  the  petition  of  twenty-five  resident  freeholders  who 
are  possessors  of  an  orchard,  greenhouse  or  nursery  the  board  of  supervisors  may 
remove  said  commissioner  for  neglect  of  duty  or  malfeasanse  In  office  after  hearing 
of  the  petition.  In  case  of  such  removal  upon  such  hearing,  the  board  shall 
Immediately  proceed  to  fill  said  office  for  the  unexpired  term  as  In  cases  of  vacancy 
as  hereinbefore  provided. 

§  2322a.  It  shall  be  the  duty  of  the  county  horticultural  commissioner  in  each 
county,  whenever  he  shall  deem  It  necessary,  to  cause  an  inspection  to  be  made  of 
any  premises,  orchards  or  nursery,  or  trees,  plants,  vegetables,  vines,  or  fruits,  or 
any  fruit-packing  house,  storeroom,  salesroom,  or  any  other  place  or  article  in  his 
jurisdiction,  and  if  found  infected  with  infectious  diseases,  scale  insects,  or  codlin 
moth,  or  other  pests  injurious  to  fruit,  plants,  vegetables,  trees,  or  vines,  or  with 
their  eggs,  or  larvae,  or  if  there  Is  found  growing  thereon  the  Russian  thistle  or  salt- 
wort, Johnson  grass  or  other  noxious  weeds,  he  shall  in  writing  notify  the  owner  or 
owners,  or  person  qr  persons  in  charge,  or  In  possession  of  the  said  places  or  orchards 
or  nurseries,  or  trees,  or  plants,  vegetables,  vines,  or  fruit,  or  article  as  aforesaid, 
that  the  same  are  infected  with  said  diseases,  insects,  or  other  pests,  or  any  of 
them,  or  their  eggs  or  larvae,  or  that  the  Russian  thistle  or  saltwort,  Johnson  grass 
or  other  noxious  weeds  Is  growing  thereon,  and  require  such  person  or  persons,  to 
eradicate  or  destroy  the  said  insects,  or  other  pests,  or  their  eggs  or  larvae,  or  Rus- 
sian thistle  or  .saltwort,  Johnson  grass  or  otlier  noxious  weeds  within  a  certain  time 
to  be  therein  specified.  Said  notices  may  be  served  upon  the  person  or  persons,  or 
cither  of  them,  owning  or  having  charge,  or  having  possession  of  such  Infested  place 
or  orchard,  or  nursery,  or  trees,  plants,  vegetables,  vines,  or  fruit,  or  articles,  as 
aforesaid,  or  premises  where  the  Russian  thistle  or  saltwort.  Johnson  grass  or  other 
noxious  weeds  shall  be  growing,  or  upon  the  agents  of  either,  by  any  commissioner, 
or  by  any  person  deputed  by  the  said  commissioner  for  that  purpo.se  in  the  same 
manner  as  a  summons  In  a  civil  action  ;  provided,  however,  that  if  any  such  infected 
or  infested  articles,  property  or  premises  as  hereinabove  specified  belong  to  any  non- 
resident person  and  there  is  no  person  In  control  or  possession  thereof  and  such 
non-resident  person  has  no  tenant,  bailee,  depositary  or  agent  upon  whom  service 
can  be  had ;  or  If  the  owner  or  owners  of  any  such  articles,  property  or  premises  can 
not  after  due  diligence  be  found,  then  such  notice  may  be  served  by  posting  the 
same  in  some  conspicuous  place  upon  such  articles,  property  or  premises,  and  by 
mailing  ft  copy  thereof  to  the  owner  thereof  at  his  last  known  place  of  residence,  if 
the  same  is  known  or  can  be  ascertained.  Any  and  all  such  places,  or  orchards,  or 
nurseries,  or  trees,  plants,  shrubs,  vegetables,  vines,  fruit,  or  articles  thus  Infested, 
or  premises  where  the  Russian  thistle  or  saltwort  or  Johnson  grass  or  other  noxious 
weeds  shall  be  growing,  are  hereby  adjudged  and  declared  to  be  a  public  nuisance  : 
«nd  whenever  anv  such  nuisance  shall  exist  at  any  place  within  his  county,  and  the 
proper  notice  thereof  shall  have  been  served,   as  herein  provided,  and  such  nuisance 
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shall  not  have  been  abated  within  the  time  specified  in  such  notice,  it  shall  be  the 
duty  of  the  county  horticultural  commissioner  to  cause  said  nuisance  to  be  at  once 
abated,  by  eradicating  or  destroying  said  diseases,  insects,  or  other  pests,  or  their 
eggs,  or  larv8e,  or  Russian  thistle  or  saltwort  or  Johnson  grass  or  other  noxious 
weeds.  The  expense  thereof  shall  be  a  county  charge,  and  the  board  of  supervisors 
shall  allow  and. pay  the  same  out  of  the  general  fund  of  the  county.  Any  and  all 
sum  or  sums  so  paid  shall  be  and  become  a  lien  on  the  property  and  premises  from 
which  said  nuisance  has  been  removed  or  abated  in  pursuance  of  this  chapter.  A 
notice  of  such  lien  shall  be  filed  and  recorded  in  the  office  of  the  county  recorder  of 
the  county  in  which  the  said  property  and  premises  are  situated,  within  thirty  days 
After  the  right  to  the  said  lien  has  accrued.  An  action  to  foreclose  such  lien  shall 
be  commenced  within  ninety  days  after  the  filing  and  recording  of  said  notice  of 
lien,  which  action  shall  be  brought  in  the  proper  court  by  the  district  attorney  of 
the  county  In  the  name  and  for  the  benefit  of  the  county  making  such  payment  or 
payments,  and  when  the  property  is  sold,  enough  of  the  proceeds  shall  be  paid  into 
the  county  treasury  of  such  county  to  satisfy  the  lien  and  costs ;  and  the  overplus, 
if  any  there  be,  shall  be  paid  to  the  owner  of  the  property,  if  he  be  known,  and  If 
not,  into  the  court  for  his  use  when  ascertained.  The  county  horticultural  commis- 
sioner is  hereby  vested  with  the  power  to  cause  any  and  all  such  nuisances  to  be  at 
once  abated  in  a  summary  manner.   - 

'8  2322b.  Said  county  horticultural  commissioner  shall  have  power  to  divide  the 
county  into  districts,  and  to  appoint  a  local  inspector,  to  hold  office  at  the  pleasure 
of  the  commissioner,  for  each  of  said  districts,  and  may  with  the  consent  and  ap- 
proval of  the  board  of  supervisors,  appoint  a  deputy  horticultural  commissioner  from 
a  list  of  qualified  persons  certified  to  the  board  of  supervisors  by  the  state  board  of 
horticoltural  examiners,  such  deputy  to  hold  office  at  the  pleasure  of  the  commis- 
sioner. The  State  Commissioner  of  Horticulture  may  Issue  commissions  as  quaran- 
tine guardians  to  the  county  horticultural  commissioner,  the  deputy  and  inspectors 
appointed  by  him.  The  said  quarantine  guardians,  local  inspectors,  deputies  or  the 
said  county  horticultural  commissioner,  have  full  authority  to  enter  into  any  orchard, 
nursery,  place  or  places  where  trees  or  plants  or  fruit  are  kept  and  offered  for  sale 
or  otherwise,  or  any  house,  storeroom,  salesroom,  depot,  or  any  other  such  place  in 
their  jurisdiction,  to  inspect  the  same,  or  any  part  thereof. 

S2322c.  It  is  the  duty  of  the  said  county  horticultural  commissioner  to  keep  a 
record  of  his  official  doings  and  to  make  a  report  to  the  State  Commissioner  of  Hor- 
ticulture on  or  before  the  first  day  of  October  of  each  year  of  the  condition  of  the 
horticultural  Interests  In  their  several  districts,  what  Is  being  done  to  eradicate 
insect  pests,  also  as  to  disinfecting,  and  as  to  quarantine  against  insect  pests  and 
dieases,  and  as  to  the  carrying  out  of  all  laws  relative  to  the  greatest  good  of  the 
horticultural  Interests,  and  to  furnish  from  time  to  time  to  the  State  Commissioner 
of  Horticulture  such  other  Information  as  he  may  require.  Said  State  Commissioner 
of  Horticulture  may  publish  such  reports  In  bulletin  form  or  may  incorporate  so 
much  of  the  same  in  his  annual  report  as  may  be  of  general  Interest.  It  Is  also 
made  the  duty  of  the  county  horticultural  commissioner  to  advise  himself  with  refer- 
ence to  all  infectious  diseases,  scale  insects  or  codlin  moth  or  other  pests  injurious 
to  fruit,  plants,  vegetables,  trees  or  vines,  and  with  their  eggs  or  lar\'8B  and  all 
noxious  weeds  or  grasses  that  may  exist  in  his  county  or  be  likely  to  exist  therein 
and  for  the  purpose  of  so  advising  himself  and  of  eradicating  and  preventing  injury 
from  such  causes,  and  for  the  purpose  of  advising  himself  on  the  best  and  most 
efficacious  methods  of  performing  his  duties  and  conducting  his  office  he  shall  attend 
the  annual  meeting  of  the  state  association  of  county  horticultural  commissioners, 
and  such  other  meetings  as  the  State  Commissioner  of  Horticulture  shall  require, 
and  he  shall  be  paid  his  per  diem  compensation  and  traveling  expenses  while  so 
engaged. 

8  2322d.  The  salary  of  all  inspectors  working  under  the  county  horticultural  com- 
missioner is  three  dollars  and  fifty  cents  per  day.  The  salary  of  the  deputy  shall 
be  five  dollars  per  day  when  in  the  actual  performance  of  his  duties  and  the  neces- 
sary traveling  expenses.  In  the  case  of  the  commissioner  himself  his  compensation 
shall  be  six  dollars  per  day  when  actually  engaged  in  tlie  performance  of  his  duties, 
and  the  necessary-  traveling  expenses  incurred  in  the  discharge  of  his  regular  duties 
as  described  in  this  chapter. 

S  2322c.  It  is  the  duty  of  the  county  horticultural  commissioner  to  keep  a  record 
of  his  official  acts,  and  make  a  monthly  report  to  the  board  of  supervisors ;  and  the 
board  of  supervisors  may  withhold  warrants  for  salary  of  said  commissioner,  deputy 
and  Inspectors  until  such  time  as  such  report  is  made. 
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STATE  QUARANTINE  LAW. 

[Approved  January  2.  1912.] 
The  people  of  the  State  of  California  do  enact  aa  follows: 

Section  1.  Any  person,  persons,  firm  or  corporation  who  shall  receive,  bring  or 
cause  to  be  brought  Into  the  State  of  California,  any  nurserj'  stock,  trees,  shrubs, 
plants,  vines,  cuttings,  grafts,  scions,  buds  or  fruit  pits,  or  fruit  or  vegetables,  or 
seed,  shall  Immediately  after  the  arrival  thereof  notify  the  State  Commissioner  of 
Horticulture,  or  deputy  quarantine  officer,  or  quarantine  guardian  of  the  district  or 
county  In  which  such  nursery  stock,  or  fruit  or  vegetables  or  seed  are  received,  of 
their  arrival,  and  hold  the  same  without  unnecessarily  moving  the  same,  or  placing 
such  articles  where  they  may  be  harmful,  for  the  Immediate  inspection  of  such  State 
Commissioner  of  Horticulture,  or  deputy  quarantine  officer  or  guardian.  If  there  is 
no  quarantine  guardian  or  state  horticultural  quarantine  officer  in  the  county  where 
such  nursery  stock  or  fruit  or  vegetable,  or  seed  is  received,  it  shall  then  be  the 
duty  of  such  person,  persons,  firm  or  corporation  to  notify  the  State  Commissioner 
of  Horticulture,  who  shall  make  Immediate  arrangements  for  their  inspection.  The 
State  Commissioner  of  Horticulture,  deputy  quarantine  officer,  quarantine  guardian 
or  such  person  or  persons  as  shall  be  commissioned  by  the  State  Commissioner  of 
Horticulture  to  make  such  inspection,  or  to  represent  said  Commissioner,  is  hereby 
authorized  and  empowered  to  enter  at  any  time  into  any  car,  warehouse,  depot  or 
upon  any  ship  within  the  boundaries  of  the  State  of  California  whether  In  the 
stream  or  at  the  dock,  wharf,  mole,  or  any  other  place  where  such  nursery  stock  or 
fruit  or  vegetables  or  seed  or  other  described  articles  are  received  or  in  which  such 
nursery  stock  or  fruit  or  vegetables  or  seed  Is  Imported  into  the  State,  for  the  pur- 
pose of  making  the  investigation  or  examination  to  ascertain  whether  such  nursery 
stock,  trees,  shrubs,  plants,  vines,  cuttings,  grafts,  scions,  buds,  fruits,  pits,  fruit,  veg- 
etables or  seed  is  Infested  with  any  species  of  Injurious  Insects,  or  their  eggs,  larvae 
or  pups  or  other  animal  or  plant  disease. 

If  after  such  examination  or  inspection,  any  of  the  said  described  articles  are 
found  to  be  so  Infested  or  infected  as  aforesaid,  then  it  shall  be  the  duty  of  the 
owner,  owners,  or  persons,  firm  or  corporation  having  charge  or  possession  thereof 
to  BO  disinfect  at  his  or  their  expense  such  portion  or  portions  of  the  ship,  dock, 
wharf,  mole,  car,  warehouse  or  depot  where  said  articles  may  have  been  located  in 
such  a  manner  as  to  destroy  all  infection  or  infestation  present  or  that  is  liable  to 
be  present,  and  all  articles  or  packages  or  soils  apt  to  be  so  Infested  or  infected 
■hall  be  held  until  the  said  articles  or  packages  or  soils  have  been  thoroughly  disin- 
fected and  all  injurious  insects,  or  their  eggs,  larvae  or  pupae  or  other  animal  or 
plant  disease  have  been  eradicated  and  destroyed;  provided,  however,  that  all  arti- 
cles of  nursery  stock,  trees,  shrubs,  plants,  vines,  cuttings,  grafts,  scions,  buds,  fruif 
pits,  fruits,  vegetables  or  seed  which  are  infested  or  infected  with  such  species  of 
injurious  insects  or  their  eggs,  larvae  or  pupae  or  other  animal  or  plant  disease 
which  may  be  or  be  liable  to  be  injurious  to  the  orchards,  vineyards,  gardens  or 
farms  within  said  State,  shall  be  destroyed  or  reshlpped  out  of  the  State  as  herein- 
after provided.  The  said  officer  so  making  such  inspection  shall  not  permit  any  of 
the  described  articles  so  coming  in  contact  with  said  infested  or  Infected  articles  or 
any  articles  which  might  convey  Infection  or  Infestation  to  be  removed  or  taken 
from  any  such  car,  warehouse,  depot,  ship,  dock,  wharf  or  any  other  place  until 
after  such  Infection  or  Infestation  shall  have  been  destroyed. 

Sbc.  2.  Bach  carload,  case,  box,  package,  crate,  bale  or  bundle  of  trees,  shrubs, 
plants,  vines,  cuttings,  grafts,  scions,  buds,  fruit-pits,  or  fruit  or  vegetables  or  seed. 
Imported,  or  brought  Into  this  State,  shall  have  plainly  and  legibly  marked  thereon 
In  a  conspicuous  manner  and  place  the  name  and  address  of  the  shipper,  owner,  or 
owners  or  person  forwarding  or  shipping  the  same,  and  also  the  name  of  the  person, 
firm  or  corporation  to  whom  the  same  is  forwarded  or  shipped,  or  his  or  Its  respon- 
sible agents,  also  the  name  of  the  country,  state  or  territory  where  the  contents  were 
Srown  and  a  statement  of  the  contents  therein. 

Sac.  3.  When  any  shipment  of  nursery  stock,  trees,  vines,  plants,  shrubs,  cut- 
tings, grafts,  scions,  buds,  friut-pits  or  seed  or  vegetables  or  fruit.  Imported  or 
brought  into  this  State,  is  found  Infested  or  Infected  with  any  species  of  Injurious 
insects,  or  their  eggs,  larvae  or  pup»  or  other  animal  or  plant  disease  or  there  is 
reasonable  cause  to  presume  that  they  may  be  so  Infested  or  infected,  which  would 
cause  damage,  or  be  liable  to  cause  damage,  to  the  orchards,  vineyards,  gardens 
or  farms  of  the  State  of  California,  or  w^hich  would  be  or  be  liable  to  be  detrimental 
thereto  or  to  .any  portion  of  said  State,  or  to  any  of  the  orchards,  vineyards,  gardens 
or  farms  within  said  State  such  shipment  shall  be  immediately  destroyed  by  th* 
State  Commissioner  of  Horticulture,  his  deputy  quarantine  officer,  quarantine 
guardians  or  other  person  or  persons,  who  shall  be  commissioned  by  the  State  Com- 
missioner of  Horticulture  to  make  such  Inspection;  provided,  however,  that  If  the 
nature  of  the  Injurious  Insects,  or  their  eggs,  larvae,  pupae  or  animal  or  plant 
disease  be  such  that  no  damage  or  detriment  can  be  caused  to  the  said  orchards, 
vineyards,    gardens   or   farms. of   California   or   any   of   the   samty-by   the   shipment 
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of  the  same  out  of  the  State,  then  the  said  State  Commissioner  of  Horticulture, 
his  deputy  quarantine  officer,  quarantine  guardians  or  other  person  or  persons  who 
shall  be  commissioned  by  the  State  Commissioner  of  Horticulture  to  make  such 
inspection,  and  who  shall  make  such  inspection,  shall  notify  the  owner  or  person, 
firm  or  corporation  having  possession  or  control  of  said  articles  to  ship  the  same 
out  of  the  State  within  forty-eight  hours  after  such  notification,  and  it  shall  be 
the  duty  of  such  owner  or  owners,  or  person,  firm  or  corporation,  to  so  ship  said 
articles,  but  such  shipment  shall  be  under  the  sole  direction  and  control  of  the 
officer  so  making  the  inspection  and  shall  be  at  the  expense  of  the  owner  or  owners, 
his  or  their  agent  or  agents,  and  for  a  failure  to  comply  with  such  notice  such  owner 
or  owners,  his  or  their  agent  or  agents  shall  be  deemed  guilty  of  a  violation  of 
the  terms  of  this  act  and  be  punished  accordingly  and  immediately  after  the 
expiration  of  the  time  specified  In  said  notice  said  articles  shall  be  seized  and 
destroyed  by  said  officer  at  the  expense  of  the  said  owner  or  owners,  his  or  their 
agent  or  agents. 

Sec.  4.  When  any  shipment  of  nursery  stock,  trees,  vines,  plants,  shrubs,  cuttings, 
grafts,  scions,  fruit,  fruit  pits,  vegetables  or  seed,  or  any  other  horticultural  or 
agricultural  product  passing  through  any  portion  of  the  State  of  California  In 
transit.  Is  infested  or  infected  with  any  species  of  injurious  insects,  their  eggs, 
larvae  or  pupce  or  animal  or  plant  disease,  which  would  cause  damage,  or  be  liable 
to  cause  damage  to  the  orchards,,  vineyards,  gardens  or  farms  of  the  State  of 
California,  or  which  would  be,  or  be  liable  to  be,  detrimental  thereto  or  to  any 
portion  of  said  State,  or  to  any  of  the  orchards,  vineyards,  gardens  or  farms  within 
said  State,  and  there  exists  danger  of  dissemination  of  such  insects  or  disease  while 
such  shipment  Is  In  transit  In  the  State  of  California,  then  such  shipment  shall  be 
placed  within  sealed  contitiners,  composed  of  metallic  or  other  material,  so  that  the 
same  can  not  be  broken  or  opened,  or  be  liable  to  be  broken,  or  opened,  so  as  to 
permit  any  of  the  said  shipment,  insects,  their  eggs,  larvae  or  pupae  or  animal  or 
plant  disease  to  escape  from  such  sealed  containers  and  the  said  containei*s  shall 
not  be  opened  while  within  the  State  of  California. 

Sbc.  5.  No  person,  persons,  nrm  or  corporation  shall  bring  or  cause  to  be  brought 
into  the  State  of  California  any  fruit  or  vegetable  or  host  plant  which  Is  now  known 
to  be,  or  hereafter  may  become  a  host  plant  or  host  fruit  of  any  species  of  the  fruit 
fly  family  Trypetidw  from  any  country,  state  or  district  where  such  species  of 
Trypetidw  is  known  to  exist  and  any  such  fruit,  vegetable,  or  host  plant,  together 
with  the  container  and  packing,  shall  be  refused  entry  and  shall  be  immediately 
destroyed  at  the  expense  of  the  owner,  owners  or  agents. 

Sec.  6.  No  person,  persons,  firm  or  corporation  shall  bring  or  cause  to  be  brought 
Into  the  State  of  California  any  peach,  nectarine,  or  apricot  tree  or  cuttings,  grafts, 
scions,  buds  or  pits  of  such  tree.s,  or  any  trees  budded  or  grafted  upon  peach  stock 
or  roots  that  have  been  In  a  district  where  the  disease  known  as  "peach  yellows" 
or  the  contagious  disease  known  as  "contagious  peach  rosette"  are  known  to  exist, 
and  any  such  attempting  to  land  or  enter  shall  be  refused  entry  and  shall  be 
destroyed  or  returned  to  the  point  of  shipment  at  tlie  option  of  the  owner,  owners 
or  agent,   and   at   his  or  their  expense. 

Sec.  7.  No  person,  persons,  firm  or  corporation  shall  bring  or  cause  to  be  brought 
into  the  State  of  California  any  injurious  animals  known  as  English  or  Australian 
wild  rabbit,  flying  fox,  mongoose  or  any  other  animal  or  animals  detriemntal  to 
horticultural  or  agricultural   interests. 

Sec.  8.  Any  person,  persons,  firm  or  corporation  violating  any  of  the  provisions 
of  this  act  shall  be  guilty  of  a  misdemeanor  and  shall  be  punished  by  imprisonment 
In  the  county  jail  for  a  period  not  exceeding  six  months,  or  by  a  fine  not  exceeding 
five  hundred  dollars,  or  by  both  such  fine  and  Imprisonment. 

Sec.  9.  It  Is  hereby  determined  and  declared  that  this  act  and  each  and  all  of 
the  provisions  thereof,  constitute  and  Is  an  urgency  measure  necessary  for  the 
Immediate  preservation  of  the  public  safety  and  health.  The  facts  constituting  such 
necessity  are  as  follows :  There  now  exists  in  various  islands  and  territory  In  close 
proximity  to  the  State  of  California  dangerous  and  injurious  fruit  and  plant  diseases 
and  insects  and  animals,  and  heretofore  fruits,  vegetables,  plants,  seeds  and  other 
articles  of  horticulture  and  agriculture  from  said  islands  and  territory  have  been 
and  now  are  being  shipped  and  brought  Into  the  State  of  California,  which  are  to 
a  large  extent  infested  and  infected  with  dangerous  and  injurious  fruit  and  plant 
diseases  and  Insects,  their  eggs,  larvae  and  pupae,  and  which  if  continued  to  be 
brought  Into  the  State  will  cause  great  danger  to  the  public  health,  and  will  greatly 
damage  the  horticultural  and  agricultural  interests  of  said  State,  and  will  also  be 
detrimental  to  the  public  health,  and  this  act  Is  necessary  to  provide  ample  power 
to  prevent  the  introduction  of  such  Insects  and  diseases  and  injurious  animals  Into 
the   State   and   to   prevent   the   spread   of  such   disease,    inspects   and   animals. 

Sec.  10.  That  certain  act  entitled  "An  act  for  the  protection  of  horticulture, 
and  to  prevent  the  Introduction  into  this  State  of  insects,  or  diseases,  or  animals, 
injurious  to  fruit  or  fruit  trees,  vines,  bushes,  or  vegetables,  and  to  provide  for  a 
quarantine  for  the  enforcement  of  this  act,"  approved  March  11,  1899,  is  lieroby 
repealed. 

Sec.  11.  This  act,  being  an  urgency  measure  as  above  set  forth,  shall  take  effect 
and  be   in   full   force   immediately  from   and   after  its   pas.sage. 
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STATE  INSECTICIDE  AND  FUNGICIDE  LAW. 

[Approved  May  1,   1911.] 

Section  1.  That  it  shall  be  unlawful  for  any  person  to  manufacture  within  this 
State  any  insecticide,  paris  green,  lead  arsenic,  or  fungicide  which  is  adulterated 
or  misbranded  within  the  meaning  of  this  act;  and  any  person  who  shall  violate 
any  of  tlie  provisions  of  this  section  shall  be  guilty  of  a  misdemeanor,  and  shall, 
upon  conviction  thereof,  be  fined  not  to  exceed  two  hundred  dollars  for  the  first 
ofTense.  and  upon  conviction  for  each  subsequent  oflfense  be  fined  not  to  exceed  three 
hundred  dollars,  or  sentenced  to  imprisonment  for  not  to  exceed  one  year,  or  both 
such  fine  and  imprisonment,  in  the  discretion  of  the  court.  Said  fines  and  those 
specified  in  section  2  of  this  act  to  be  paid  into  the  school  funfl  of  the  county  in 
which   conviction   is  had. 

Sbc,  2.  Any  person  who  shall  offer  to  deliver  to  any  other  person  or  any  person 
who  shall  sell  or  offer  for  sale  In  this  State  any  such  adulterated  or  misbranded 
insecticide  or  paris  green  or  lead  arsenate  or  fungicide  which  is  adulterated  or 
misbranded  within  the  meaning  of  this  act,  or  export  or  offer  to  export  the  same  to 
any  foreign  country  shall  be  guilty  of  a  misdemeanor,  and  for  such  offense  be  fined 
not  exceeding  two  hundred  dollars  for  the  first  offense,  and  upon  conviction  for  each 
subse^iuent  offense  not  exceeding  three  hundred  dollars,  or  to  be  imprisoned  not 
exceeding  one  year,  or  both,  in  the  discretion  of  the  court ;  provided,  that  no  article 
shall  be  deemed  misbranded  or  adulterated  within  the  provisions  of  this  act  when 
Intended  for  export  to  any  foreign  country  and  prepared  or  packed  according  to  the 
specifications  or  directions  of  the  foreign  purchaser ;  but  if  said  article  shall  be  in 
fact  sold  or  offered  for  sjile  for  domestic  use  or  consumption,  then  this  proviso  shall 
not  e!|fempt  said  article  from  the  operation  of  any  of  the  provisions  of  this  act. 

Sbc.  3.  The  examination  of  specimens  of  Insecticides,  parts  greens,  lead  arsenates 
and  fungicides  shall  be  made  by  the  director  of  the  agricultural  experiment  station 
of  the  I'niversity  of  California  in  person  or  by  deputy,  for  the  purpose  of  determin- 
ing from  such  examination  whether  such  articles  are  adulterated  or  misbranded 
within  the  meaning  of  this  act ;  and  if  it  shall  appear  from  any  such  examination 
that  any  of  such  specimens  are  adulterated  or  misbranded  within  the  meaning  of 
this  act.  the  said  director  shall  cause  notice  thereof  to  be  given  to  the  party  from 
whom  such  sample  was  obtained.  Any  party  so  notified  shall  be  given  an  opportunity 
to  be  heard  under  the  rules  and  regulations  adopted  by  the  United  States  Govern- 
ment for  the  enforcement  of  the  national  Insecticide  act  of  1910,  and  if  it  appears 
tliat  any  of  the  provisions  of  this  act  have  been  violated  by  such  party,  then  the 
fiaid  director  shall  at  once  certify  the  facts  to  the  proper  district  attorney,  with  a 
ropy  of  the  results  of  the  analysis  or  the  examination  of  such  article  duly  authenti- 
cated by  the  analyst  or  officer  making  such  examination,  under  the  oath  of  such 
ofl!lcer.  After  judgment  of  the  court,  notice  shall  be  given  by  publication  In  such 
manner  as  the  said  director  may  determine. 

Sec.  4.  That  It  shall  be  the  duty  of  each  district  attorney  to  whom  the  said 
director  shall  report  any  violation  of  this  act  or  present  satisfactory  evidences  of  any 
such  violation,  to  cause  appropriate  proceedings  to  be  commenced  and  prosecuted  in 
the  proper  courts  of  the  State  of  California  without  delay,  for  the  enforcement  of  the 
penalties  as  in  such  case  herein  provided. 

Sbc.  5.  In  any  action,  civil  or  criminal,  in  any  court  In  this  State,  a  certificate, 
under  the  hand  of  said  director,  and  the  seal  of  said  university,  stating  the  results 
of  any  analysis  purporting  to  have  been  made  under  the  provisions  of  this  act,  shall 
be  prima  facie  evidence  of  the  fact  that  the  sample  or  samples  mentioned  in  said 
analysis  or  certificate  were  properly  analyzed  as  in  this  act  provided ;  that  the  sub- 
stances analyzed  contained  the  component  parts  stated  in  such  certificate  and 
analysis:  and  that  the  samples  were  taken  from  the  parcels  or  packages  or  lots 
mentioned  or  described  in  said  certificate. 

Sbc.  6.  That  the  term  "Insecticide"  as  used  in  this  act  shall  Include  any  substance 
or  mixture  of  substances  intended  to  be  used  for  preventing,  destroying,  repelling  or 
mitigating  any  Insects  which  may  infest  vegetation,  man  or  other  animals,  or  house- 
holds, or  be  present  in  any  environment  whatsover.  The  term  "parts  green"  as 
used  in  this  act  shall  include  the  product  sold  in  commerce  as  paris  green  and  chem- 
ically known  as  the  aceto-arsentte  of  copper.  The  term  "lead  arsenate"  as  used  In 
this  act  shall  Include  the  product  or  products  sold  in  commerce  as  lead  arsenate  and 
consisting  chemically  of  products  derived  from  arsenic  acid  (H.nAsOi)  by  replacing 
one  or  more  hydrogen  atoms  by  lead.  That  the  term  "fungicide"  as  used  in  this  act 
shall  include  any  substance  or  mixture  of  substances  intended  to  be  used  for  pre- 
venting, destroying,  repelling,  or  mitigating  any  and  all  fungi  that  may  Infest  vege- 
tation or  be  p^e8en^•in  any  environment  whatsoever. 

Sbc.  7.  That  for  the  purpose  of  this  act  an  article  shall  be  deemed  to  be 
adulterated —  ^-^  ^ 
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In  case  of  paris  green :  firat.  If  it  does  not  contain  at  least  fifty  per  centum  of 
arsenious  oxide ;  second.  If  It  contains  arsenic  in  water-soluble  forms  equivalent  to 
more  than  three  and  one  half  per  centum  of  arsenious  oxide ;  third,  if  any  substance 
has  been  mixed  and  packed  with  it  so  as  to  reduce  or  lower  or  injuriously  affect  its 
quality  or  strength. 

In  the  case  of  lead  arsenate :  first,  if  it  contains  more  than  fifty  per  centum  of 
water ;  second.  If  it  contains  total  arsenic  equivalent  to  less  than  twelve  and  one 
half  per  centum  of  arsenic  oxide  (AsjOs)  ;  third,  if  it  cnotains  arsenic  in  water- 
soluble  forms  equivalent  to  more  than  seventy-five  one-hundredths  per  centum  of 
arsenic  oxide  (AsaOi)  ;  fourth,  if  any  substances  have  been  mixed  and  packed  with 
it  so  as  to  reduce,  lower,  or  injuriously  affect  its  quality  or  strength ;  provided, 
however,  that  extra  water  may  be  added  to  lead  arsenate  (as  described  in  this 
paragraph)  if  the  resulting  mixture  Is  labeled  lead  arsenate  and  water,  the  per- 
centage of  extra  water  being  plainly  and  correctly  stated  on  the  label. 

In  the  case  of  insecticides  or  fungicides,  other  than  paris  green  and  lead  arsenate  : 
first,  if  Its  strength  or  purity  fall  below  the  professed  standard  or  quality  under 
which  It  is  sold :  second,  if  any  substance  has  been  substituted  wholly  or  In  part  for 
the  article;  third,  if  any  valuable  constituent  of  the  article  has  been  wholly  or  In 
part  abstracted ;  fourth^  if  it  is  intended  for  use  on  vegetation  and  shall  contain  any 
substance  or  substances  which,  although  preventing,  destroying,  repelling,  or  miti- 
gating insects,  shall  be  Injurious  to  such  vegetation  when  used. 

Sec.  8.  That  the  term  "mlsbranded"  as  used  herein  shall  apply  to  all  Insecticides, 
paris  greens,  lead  arsenates,  or  fungicides  or  articles  which  enter  Into  the  composition 
of  insecticides  or  fungicides,  the  package  or  label  of  which  shall  bear  any  .statement, 
design  or  device  regarding  such  article  or  the  ingredients  or  substances  contained 
therein  which  shall  be  false  or  misleading  in  any  particular,  and  to  all  insecticides, 
paris  greens,  lead  arsenates,  or  fungicides  which  are  falsely  branded  as  to  the  state, 
territory,  or  country  In  which  they  are  manufactured  or  produced. 

That  for  the  purpose  of  this  act  an  article  shall  be  deemed  to  be  mlsbranded — 

In  the  case  of  insecticides,  paris  greens,  lead  arsenates,  and  fungicides:  first,  if  it 
be  aji  Imitation  or  offered  for  sale  under  the  name  of  another  article ;  second,  if  It  be 
labeled  or  branded  so  as  to  deceive  or  mislead  the  purchaser,  or  if  the  contents  of 
the  package  as  originally  put  up  shall  have  been  removed  in  whole  or  in  part  and 
other  contents  shall  have  been  placed  in  such  package ;  third,  if  in  package  form,  and 
the  contents  are  stated  in  terms  of  weight  or  measure  they  are  not  plainly  and  cor- 
rectly stated  on  the  outside  of  the  package. 

In  the  case  of  insecticides  (other  than  paris  greens  and  lead  arsenates)  and 
fungicides:  first,  if  It  contains  arsenic  in  any  of  its  combinations  or  In  the  elemental 
form  and  the  total  amount  of  arsenic  present  (expressed  as  per  centum  of  metallic 
arsenic)  is  not  stated  on  the  label ;  second,  if  it  contains  arsenic  In  any  of  Its  com- 
binations or  in  the  elemental  form  and  the  amount  of  arsenic  in  water-soluble  forms 
(expressed  as  per  centum  of  metallic  arsenic)  is  not  stated  on  the  label;  third,  if  it 
consists  partially  or  completely  of  an  Inert  substance  or  substances  which  do  not 
prevent,  destroy,  repel  or  mitigate  insects  or  fungi  and  does  not  have  the  names  and 
percentage  amounts  of  each  and  every  one  of  such  inert  Ingredients  plainly  and  cor- 
rectly stated  on  the  label ;  provided,  however,  that  in  lieu  of  naming  and  stating  the 
percentage  amount  of  each  and  every  inert  ingredient  the  producer  may  at  his  dis- 
cretion state  plainly  upon  the  label  the  correct  names  and  pecrentage  amounts  of 
each  and  every  ingredient  of  the  insecticide  or  fungicide  having  Insecticidal  or  fungi- 
cidal properties,  and  make  no  mention  of  the  inert  Ingredients,  except  In  so  far  as  to 
state  the  total  percentage  of  inert  ingredients  present. 

Sec.  9.  That  no  dealer  shall  be  prosecuted  under  the  provisions  of  this  act  when 
he  can  establish  a  guaranty  signed  by  the  wholesaler,  jobber,  manufacturer,  or  other 
party  from  whom  he  purchased  such  articles,  to  the  effect  that  the  same  Is  not  adul- 
terated or  mlsbranded  within  the  meaning  of  this  act,  designating  It.  Said  guaranty 
to  afford  protection  shall  contain  the  name  and  address  of  the  party  or  parties  mak- 
ing the  sale  of  such  articles  to  such  dealer,  and  an  itemized  statement  showing  the 
articles  purchased ;  or  a  general  guaranty  may  be  filed  with  the  secretary  of  the 
United  States  department  of  agriculture  by  the  manufacturer,  wholesaler,  jobber  or 
other  party  in  the  United  States  and  be  given  a  serial  number,  which  number  shall 
appear  on  every  package  of  insecticide  or  fungicide  sold  under  such  guaranty  with 
the  words  "guaranteed  by"  (the  name  of  the  guarantor)  under  the  Insecticide  act  of 
1910  ;  and  in  such  case  said  party  or  parties  shall  be  amenable  to  the  prosecutions, 
fines,  and  otlier  penalties  which  would  attach  In  due  course  to  the  dealer  under  the 
provisions  of  this  act. 

Sec.  10.  That  the  word  "person"  as  used  in  this  act  shall  be  construed  to  mean 
both  the  plural  and  the  singular,  as  the  case  demands,  and  shall  include  corporations, 
companies,  societies  and  associations.  When  construing  and  enforcing  the  provisions 
of  this  act,  the  act,  omission  or  failure  of  any  officer,  agent,  or  other  per.son  acting 
for  or  employed  by  any  corporation,  company,  society  or  assoclatin,  within  the  scope 
of  his  employment  or  office,  shall  in  every  case  be  also  deemed  to  be  the  act,  omission, 
or  failure  of  .such  corporation,  company,  society,  or  association,  as  well  as  that  of  the 
other  person.  ^-->  j 
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Sec.  11.  Every  lot,  parcel,  or  package,  of  commercial  insecticides  or  fungicides  or 
materials  to  be  used  for  fungicidal  or  insect icidal  purposes,  sold,  offered,  or  exposed 
for  sale,  within  this  State,  shall  be  accompanied  by  a  plainly  printed  label,  stating 
the  name,  brand,  and  trademark.  If  any  there  be,  under  which  the  insecticide  or 
fungicide  is  sold,  the  name  and  address  of  the  manufacturer,  importer,  or  dealer,  the 
place  of  manufacture,  and  a  chemical  analysis,  stating  the  percentages  claimed  to  be 
therein,  of  the  substance  or  substances  alleged  to  have  Insecticidal  properties,  speci- 
fying the  form  or  forms  in  which  each  is  present,  and  the  materials  from  which  all 
constituents  of  the  insecticides  are  derived.  All  analyses  of  substances  for  which 
methods  have  been  agreed  upon  by  the  American  Association  of  Official  Agricultural 
Chemists,  are  to  be  made  by  such  official  methods.  In  the  case  of  those  insec- 
ticides the  selling  price  of  which  Is  less  than  one  half  cent  per  pound,  said  label 
need  only  give  a  correct  general  statement  of  the  nature  and  composition  of  the 
insecticide  it  accompanies. 

Sec.  12,  The  manufacturer,  importer,  agent  of,  or  dealer  in  any  commercial 
insecticide,  or  materials  used  for  insecticidal  purposes,  the  selling  price  of  which 
to  the  consumer  is  not  less  than  one  half  cent  (i  cent)  per  pound,  shall,  before  the 
same  is  offered  for  sale,  obtain  a  certificate  of  registration  from  the  secretary  of 
the  board  of  regents  of  the  University  of  California,  countersigned  by  the  said 
university,  authorizing  the  sale  of  insecticides  In  this  state,  and  shall  securely  fix 
to  each  lot,  parcel,  or  package  of  insecticide  the  word  "registered"  with  the  number 
of  registry.  The  manufacturer.  Importer,  agent,  or  dealer  obtaining  such  registry 
ffhall  pay  to  the  secretary  the  sum  of  one  ($1.00)  dollar,  to  be  applied  as  provided  in 
section  18  of  this  act;  such  registration  shall  expire  on  the  thirtieth  day  of  June  of 
the  fiscal  year  for  which  it  was  given ;  provided,  the  provisions  of  this  section  shall 
not  apply  to  any  agent  whose  principals  shall  have  obtained  a  certificate  of  registra- 
tion as  herein  provided.  Every  such  manufacturer,  importer,  agent,  or  dealer,  who 
makes  or  .sells,  or  offers  for  sale,  any  such  substances,  under  a  name  or  brand, 
shall  file,  on  or  before  the  first  day  of  July,  in  each  year,  a  statement,  under  oath, 
with  the  director  of  the  agricultural  experiment  station  of  the  University  of  Cali- 
fornia, stating  such  name  or  brand,  and  stating  the  component  parts.  In  accordance 
with  the  provisions  of  section  11  of  this  act,  of  the  substances  to  be  sold  or  offered 
for  sale,  or  manufactured  under  each  such  name  or  brand. 

Sec.  13.  The  said  director  shall  annually,  on  or  before  the  first  day  of  Septem- 
ber, take  samples  In  accordance  with  the  provisions  of  section  14  hereof,  of  the  sub- 
Ptance  made,  sold,  or  offered  for  sale,  under  every  such  name  or  brand,  and  cause 
analyses  to  be  made  thereof  in  accordance  with  the  provisions  of  .section  11  hereof, 
and  said  analyses  may  include  such  other  determinations  as  said  director  may  at  anj' 
time  deem  advisable.  Dealers  In  or  manufacturers  of  insecticides  must  give  free 
access  to  the  director  of  the  agricultural  experimnt  station,  or  his  duly  authorizd 
deputy,  to  all  materials  which  they  may  place  on  the  market  for  sale  In  California. 
Whenever  the  analysis  certified  by  the  said  director  shall  show  a  deficiency  of  not 
more  than  five  per  cent  of  the  substance  alleged  to  have  insecticidal  properties,  the 
statement  of  the  manufacturer  or  importer,  as  required  In  section  11  of  this  act, 
shall  not  be  deemed  to  be  fal.se  in  the  meaning  of  this  act ;  provided,  that  this  act 
shall  not  apply  to  sales  of  Insecticidal  materials  made  to  a  registered  manufacturer 
of  insecticides  or  to  sales  for  export  outside  of  this  state;  provided  further,  that  the 
said  director  of  the  agricultural  experiment  station  of  he  University  of  California 
shall,  upon  the  receipt  of  a  sfimple  of  insecticide,  accompanied  with  a  nominal  fee  of 
one  dollar  furnish  to  the  user  of  said  commercial  insecticide  such  examination  or 
analysis  of  the  sample  as  will  substantially  establish  the  conformity  or  non-conformity 
of  the   said  insecticide  to  the   guarantee  under  which   it  was  sold. 

Sec.  14,  The  director  of  the  agricultural  experiment  station  of  the  University  of 
California,  In  person  or  by  deputy,  is  hereby  authorized  to  take  a  sample,  not 
exceeding  two  pounds  in  weight  for  analysis  by  the  said  director  or  his  deputies, 
from  any  lot,  parcel  or  package  of  insecticide  or  fungicide,  or  material,  or  mixture 
of  materials  used  for  insecticidal  or  fungicidal  purposes,  which  may  be  in  the  pos- 
session of  any  manufacturer,  importer,  agent  or  dealer ;  but  said  sample  shall  be 
drawn  in  the  presence  of  said  party  or  parties  in  interest,  or  their  representatives. 
In  lots  of  five  tons  or  less,  samples  shall  be  drawn  from  at  least  ten  packages,  or. 
If  lese  than  ten  packages  are  present,  all  shall  be  sampled ;  in  lota  of  over  five 
tons,  not  less  than  twenty  packages  shall  be  sampled.  The  samples  so  drawn  shall 
be  thoroughly  mixed,  and  from  it  two  equal  samples  shall  be  drawn  and  placed  in 
glass  vessels,  carefully  sealed  and  a  lebel  placed  on  each,  stating  the  name  or 
brand  of  the  insecticide  or  material  sampled,  the  name  of  the  party  from  whose 
stock  the  sample  was  drawn,  and  the  time  and  place  of  drawing ;  and  said  label 
shall  also  be  signed  by  the  said  director  or  his  deputy  making  such  inspection,  and 
by  the  party  or  parties  in  interest,  or  their  representatives  present  at  the  drawing 
and  sealing  of  said  siimples.  One  of  said  duplicate  samples  shall  be  retained  by  the 
party  whose  stock  was  sampled,  and  the  other  by  the  director  of  the  agricultural 
experiment    station    of    the    University    of    California. 

Sec.    15.     The    director    of   the   agricultural    experiment   station    of   the   University 
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of  California  shall  publish  in  bulletin  form,  from  time  to  time,  at  least  annually,  the 
results  of  the  analyses,  hereinbefore  provided  with  such  additional  information  as 
circumstances  may  advise. 

Sec,  16.  There  is  hereby  provided  for  carrying  out  the  purposes  of  this  act,  out 
of  any  moneys  in  the  state  treasury  not  otherwise  appropriated,  the  sum  of  five 
thousand  dollars  for  each  fiscal  year  hereafter,  beginning  with  the  first  day  of 
July,    1911. 

Sec.  17.  All  persons  charged  with  the  enforcement  or  execution  of  any  of  the 
provisions  of  this  act  shall  not  directly  or  indirectly  be  Interested  in  the  sale,  manu- 
facture or  distribution   of  any  insecticide   or  fungicide  affected  by   this  act. 

Sec.  18.  All  moneys,  whether  receved  from  registry  and  analytical  fees  or  special 
license  fees  shall  be  paid  to  the  secretary  of  the  board  of  regents  of  the  University 
of  California  for  the  use  of  said  board  in  carrying  out   the  provisions  of  this  act. 

Sec.  19.  An  act  to  prevent  fraud  In  the  sale  of  paris  green  used  as  an  insecti- 
cide, chapter  LIII,  page  69,  Statutes  of  1901,  is  hereby  repealed. 

Sec.   20.     This  act  shall  take  effect  and  be  in  force  from  and  after  July  1,   1911. 


QUARANTINE  ORDER  NO.  7. 

Sacramento,  December  23.   1911. 

(POTATO   EELWORM.) 

WhereaSj  We  have  reason  to  believe  that  several  districts  more  or  less  restricted 
in  area,  in  the  three  counties  of  Nevada,  viz. :  Lyon,  Churchill,  and  Washoe,  which, 
on  November  27,  1911,  were  quarantined  against  the  potato  eelworm,  are  free  from 
this  pest  and  ought  not  in  justice  to  the  growers  and  to  our  people,  as  well,  be 
denied    entrance    to    California ;    and 

Whereas,  It  is  Impracticable  to  exclude  said  districts  from  the  quarantine ;  there- 
fore. 

Resolved,  That  we  declare  the  said  quarantine  revoked  and  permit  all  potatoes  from 
Nevada  to  enter  this  State,  but  all  such  potatoes  must  be  carefully  inspected  upon 
arrival  and  if  a  single  potato  is  found  to  harbor  the  eelworm,  the  entire  car  will  be 
crdered  out  of  the  State  or  destroyed,  at  the  option  of  the  shipper. 

A.   J.   COOK, 
State  Commissioner  of  Horticulture. 
Approved  : 

HIRAM   W.   JOHNSON, 

Governor  of   State  of  California. 


QUARANTINE  ORDER  NO.  8. 

Sacramento,  January   25.    1912. 

(TULARE    COUNTY.) 

Whereas.  Quarantine  Order  No.  3,  Tulare  County,  California,  only  permitted 
fruit  to  be  delivered  at  Porterviile,  Lindsay.  Exeter,  Tulare,  Visalla,  Ducor,  Dinuba, 
Cutler,  Pixley,  Angiola,  and  Terra  Bella  as  other  railroad  stations  of  the  county  are 
without  agents :  and 

Whereas,  Strathmore,  Sultana,  Tipton,  Goshen,  and  Farmersville  now  have 
agents  at  each  of  these  places ;  therefore, 

It  is  declared  that  all  the  stations  named  above  be  places  for  delivery  of  nursery 
stock,  fruit  trees,  fruit  and  plants,  and  which,  if  found  free  from  insects  or  disease, 
will  be  released  by  the  deputy  quarantine  officer  of  said  county. 

A.  J.  COOK, 
State  Commissioner  of  Horticulture. 
Approved : 

HIRAM   W.    JOHNSON, 

Governor   of   State   of  California, 
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QUARANTINE  ORDER  NO.  20. 

Sacramento,   February   27,    1913. 
(ALFALFA  WEEVIL.) 

Quarantine  Order  No.  16,  under  date  of  October  15,  1912,  is  hereby  amended  to 
rear  as  follows: 

Whereas,  Alfalfa  fields  In  the  states  of  Utah,  Wyominir  and  Idaho  and  infested 
with  the  alfalfa  weevil   {Phytonomus  po8ti<yu8)  ;  and 

Whereas,  The  devastation  of  this  Insect  Is  very  serious,  often  mining  the  entire 
crop ;  and 

Whereas,  Our  alfalfa  product  is  very  Important,  Its  estimated  cash  value  for  the 
present  year  belnsr  a  little  short  of  $50,000,000  ;  and 

Whereas,  There  is  danger  of  our  receiving  this  pest  through  the  importation  of 
all  kinds  of  hay.  including  alfalfa  from  the  aforesaid  states ;  and 

Whereas,  It  is  a  menace  to  the  interests  of  California  alfalfa  growers  to  introduce 
either  nursery  and  ornamental  stock  or  other  plants  from  the  states  aforesaid  if 
packed  in  tule,  hay  or  straw,  or  shipped  in  boxes  or  cars  that  have  not  been 
disinfected ;    therefore.    It   is   hereby 

Ordered  and  declared  that  a  quarantine  be,  and  is,  hereby  established  against 
the  importation  Into  California  of  colonies  of  bees  in  hives,  all  hay,  including 
alfalfa  and  other  hay  and  straw  in  cattle  cars  from  the  states  of  Utah,  Wyoming 
and  that  portion  of  Idaho  bounded  as  follows:  On  the  north  by  the  43d  parallel 
north  latitude,  on  the  east  by  the  State  of  Wyoming,  on  the  south  by  the  State  of 
Utah,  on  the  west  by  the  113th  meridian  west  longitude  and  on  the  northwest  by  the 
Snake  River  in  the  State  of  Idaho.  All  state  quarantine  guardians  and  deputies  of 
the  State  Commissioner  of  Horticulture  are  hereby  instructed  and  required  to  refuse 
admission  into  the  State  of  Califoi-nia  of  all  colonies  of  bees  in  hives  and  all  hay 
from  the  said  quarantined  states.  If  such  hay  and  colonies  of  bees  in  hives  be  shipped 
into  the  State  in  violation  of  this  order  they  must  at  once  be  destroyed  or  returned 
to  the  shipper  as  required  by  law ;  it  is  hereby  further 

Ordered  and  declared  that  all  nursery  and  ornamental  stock  and  other  plants 
imported  into  the  State  of  California  from  the  aforesaid  states  of  Utah,  Wyoming  and 
portions  of  Idaho  must  be  packed  In  fresh  shavings,  excelsior  or  other  suitable  packing 
(excepting  tule,  hay  and  straw),  and  the  box  containers  and  cars  must  be  disin- 
fected by  fumigation  with  chemically  pure  cyanide  of  potassium,  using  three 
ounces  to  each  one  hundred  cubic  feet  of  space,  such  fumigation  to  be  given  both  at 
the  point  of  shipment  and  at  the  point  of  delivery.  Every  lot  of  stiid  nursery  and 
ornamental  stock  or  other  plants  from  the  Infested  states  must  be  shipped  either  to 
a  quarantine  officer  of  the  State  of  California  or  to  a  quarantine  guardian  or  other 
person  authorized  in  writing  by  the  State  Commissioner  of  Horticulture  to  receive  it ; 
and  every  lot  of  such  nursery  and  ornamental  stock  or  other  plants  must  be  deliv- 
ered at  such  freight  or  express  office  as  shall  be  designated  by  said  state  quaran- 
tine officer,  quarantine  guardian  or  other  authorized  person,  and  held  by  him  in 
quarantine  and  fumigated  as  provided  for  above.  All  expense  incurred  in  treating 
for  disinfections  of  such  lot  of  nursery  and  ornamental  stock  or  other  plants  shall 
be  paid  by  the  consignee  or  owner,  and  the  nursery  and  ornamental  stock  or  other 
plants  shall  not  be  released  until  the  same  is  paid ;  and  it  Is  hereby  further 

Ordered  and  declared  that  no  alfalfa  seed  from  the  Infested  states  shall  be 
received  into  California  except  upon  compliance  with  the  following  conditions: 
Every  lot  of  alfalfa  seed  from  the  infested  states  must  be  enclosed  In  a  container 
sufficiently  tight  to  prevent  the  egress  of  any  alfalfa  weevils,  should  any  be  enclosed, 
and  must  be  shipped  either  to  a  quarantine  officer  of  the  State  of  California  or  to  a 
quarantine  guardian  or  other  person  authorized  In  writing  by  tlie  State  Commis- 
sioner of  Horticulture  to  receive  it;  and  every  lot  of  such  seed  must  be  delivered 
at  such  freight  or  express  office  as  shall  be  designated  by  said  state  quarantine 
officer,  quarantine  guardian  or  other  authorized  person,  and  held  by  him  in  quar- 
antine and  sufficiently  treated  until  In  his  judgment  the  lot  should  be  released. 
All  expense  Incurred  In  treating  for  disinfections  of  such  lot  of  alfalfa  seed  shall 
be  paid  by  the  consignee  or  owner,  and  the  alfalfa  seed  shall  not  be  released  until 
the  same  is  paid. 

A.   J.    COOK, 
State   Commissioner   of   Horticulture. 
Approved : 

HIRAM  W.  JOHNSON, 

Gk)vernor  of   State  of  California. 
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QUARANTINE  ORDER  NO.  21. 

Sacramento,   March   4,   1913. 

(CITRUS   WHITE   FLIES.) 

Quarantine  Orders  No.  15.  under  date  of  Augrust  30,  1912,  and  18,  under  date  of 
December  17,  1912,  are  hereby  amended  to  read  as  follows: 

Wheheas.  The  fact  has  been  determined  by  the  State  Commissioner  of  Horticul- 
ture that  the  white  fly  (Aleyrodea  dtri)  is  widely  distributed  in  the  states  of  North 
Carolina.  South  Carolina,  Georgria.  Florida,  Alabama,  Mississippi,  Lc3uisiana  and 
Texas,  and  that  the  white  fly  {Aleyrodea  nubifera)  exists  at  the  present  time  In  the 
State  of  Florida;  and 

Whereas,  Both  Alcyrodcs  citri  and  Aleyrodea  nubifera  are  primarily  serious  pests 
of,  and  work  great  injury  to,  citrus  trees ;  and 

Whereas,  There  is  grreat  danger  of  Introducing  Aleyrodea  citri  and  Aleyrodea 
nubifera  into  the  citrus  groves  of  California  by  the  Importation  of  sucli  plants,  trees 
or  ornamental  nursery  stock  as  are  known  to  be  hosts  or  food  plants  of  any  or  all 
«?pecies  of  citrus  white  flies  from  each  of  the  states  aforesaid.  Now,  therefore,  it 
is  hereby 

Ordered,  directed  and  declared,  that  a  horticultural  quarantine  be,  and  the  same 
Is.  hereby  established  in  accordance  with  the  provisions  of  Section  2319-6  of  the 
Political  Code  of  the  State  of  California,  against  all  the  known  host  plants  of 
Aleyrodea  citri  and  Aleyrodea  nubifera  as  follows: 

Allamanda    (Allamanda   nerii folia) 

Banana  shrub   (Magnolia  fuacnta) 

Boston  ivy   (Ampelopaia  tricuapidata) 

Citrus    (Orange,    lemon,    citron,    grapefruit,    kumquat,    tangerine    and    all    other 
citrus  plants) 

Cape  jessamine    (Gardenia  florida) 

Cape  Jessamine   (Gardenia  jaaminoidea) 

California  privet   (Liguatrum  amurenae) 

Cherry  laurel    (Prtinua  laurocerciaua) 

Cultivated  pear   (Pyrua  ap.) 

Crape  myrtle    (Myrtua  lageratra-mia) 

China   berry    (Melia  azedarach) 

Coffee    (Coffea  arabica) 

English  Ivy    (Hedera  helix) 

Ficua  macrophylla 

Golden  privet    (Liguatrum  sp.) 

Green  ash    (Fraxinua  lanceolata) 

Japanese  persimmon    (Dioapyroa  kaki) 

Jaaminum  fruticana 

Laurestinus   (Viburnum  tinua) 

Lilac   (Syringa  vulgaria) 

Mexican  orange    (Choiaya  ternata) 

Mock  olive    (PrunUra   caroliiiiana) 

Myrtle    (Myrtua   comm^unia) 

Osage   orange    (Madura   aurantiaca) 

Portugal   cherry    (Ceraaua   sp.) 

Pomegranate    (Punica  granatum) 

Prickly   ash    (Xanthoxylum   clava-herculia) 

Smllax   (Smilax  sp.) 

Texas   umbrella    (Melia  azedarach  var.   umbraculiformia) 

Tree  of  Heaven    (Ailanthu^  glanduloaa) 

Trumpet  vine    (Tecoma  radicana) 

Water  oak   (Querc^ia  aquatica) 

Wild  persimmon    (Dioapyroa  virginiana) 

Wild  olive  or  devil  wood   (Oamanthua  americanua) 

Yellow  jessamine  (Jaaminuryi  odoratiaaimum) 
or  any  other  that  may  hereafter  become  a  host  plant,  Imported  from  the  states 
of  North  Carolina,  South  Carolina,  Georgia,  Florida,  Alabama,  Mississippi,  Louis- 
iana and  Texas,  or  any  other  section  known  to  harbor  either  Aleyrodea  citri  or 
Aleyrodea  nubifera.  Into  the  State  of  California.  All  quarantine  guardians  and 
deputies  of  the  State  Horticultural  Commissioner  are  hereby  instructed  and  required 
to  hold  any  and  all  of  the  aforesaid  host  plants,  nursery  and  ornamental  stock,  which 
are  host  plants  of  this  Aleyrodea  citri  and  of  this  Aleyrodea  nubifera,  subject  to  the 
order  of  the  shippers  or  owners  thereof  for  exportation  out  of  the  state,  or  to  be 
-destroy c-d,  and  to  take  every  necessary  precaution  for  the  prevention  of  the  issuance 
of  the  said  white  flies  while  the  same  are  being  held  in  quarantine. 

Provided,  that  all  plants,  nursery  and  ornamental  trees,  other  than  the  host 
plants    enumerated    in    this    order,     (excepting    coniferous    species)     imported    Into 
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the  State  of  California  from  the  aforesaid  states  of  North  Carolina,  South  Carolina, 
Georgia,  Florida,  Alabama,  Mlsalsaippl,  Louisiana  and  Texas,  or  any  other  section 
known  to  harbor  either  Aleyrodea  citri  or  Aleyrodea  nubifera,  or  both,  shall  be 
completely  defoliated  and  failure  upon  the  part  of  the  shippers  or  Importers  to 
comply  with  this  ruling  shall  result  In  the  holding  of  such  shipment  by  the  state 
quarantine  authorities,  subject  to  return  or  destruction  at  the  discretion  of  the 
shippers  or  importers.     And,  it  is  hereby  further 

Provided,  that  orange  seed  and  fruit  pits  may  be  received  into  the  State  of  Cali- 
fornia upon  compliance  with  the  following  conditions:  Every  lot  of  orange  seed 
or  fruit  pits  brought  into  the  State  of  California  from  North  Carolina,  South  Carolina, 
Georgia,  Florida,  Alabama,  Mississippi,  Louisiana  and  Texas,  or  other  territory 
infested  with  either  Aleyrodea  citri  or  Aleyrodea  nubifera,  or  both,  must  be  enclosed 
in  a  container  sufficiently  tight  and  secure  to  prevent  the  egress  of  these  pests,  should 
any  be  enclosed:  and  every  lot  of  such  orange  seed  or  fruit  pits  must  be  shipped 
to  the  Deputy  Quarantine  Officer  of  the  California  State  Commissioner  of  Horti- 
culture in  Los  Angeles  or  to  any  other  person  authorized  in  writing  by  the  State 
Commissioner  of  Horticulture  to  receive  it.  Every  such  lot  must  be  delivered  at 
such  freight  or  express  office  as  shall  be  designated  by  said  Deputy  Quarantine 
Officer,  or  any  other  authorized  person,  and  held  by  him  in  quarantine  and  suffici- 
ently treated  until  In  his  Judgment  the  lot  may  be  released.  All  expense  Incurred 
in  treating  for  disinfections  of  such  lot  of  orange  seed  or  fruit  pits  shall  be  paid 
by  the  consignee  or  owner,  and  the  orange  seed  or  fruit  pits  shall  not  be  released 
until  the  same  is  paid. 

A.   J.   COOK. 
State    Commissioner    of    Horticulture. 
Approved: 

HIRAM  W.   JOHNSON, 

Governor   of   State  of  California. 

QUARANTINE  ORDER  NO.  19. 

Sacramento,  January  31,  1913. 

(COTTON  BOLL  WEEVIL.) 

Whereas,  The  growing  of  cotton  has  become  a  very  important  industry  In  this 
state,  and  the  area  of  cotton  culture  is  rapidly  growing  in  extent;  and 

Whereas,  The  cotton  boll  weevil  {Anthnomua  grandis  Boh.)  does  not,  nor  ever 
has,  existed  In  this  state ;  and, 

Whereas,  The  cotton  boll  weevil  (A.  grandia  Boh.),  while  not  attacking  the  seed 
of  the  cotton  plant,  may  hibernate  in  small  deformed  bolls  and  In  cells  which  are 
very  difficult  to  distinguish  from  the  cotton  seeds  by  inspection,  or  may  be.  and  Is 
carried  in  the  mass  of  cotton  seed  and  is  not  separated  from  the  cotton  seed  by  the 
process  of  ginning;  and, 

Whereas,  According  to  the  authorities  of  the  United  States  Department  of 
Agriculture,  proper  fumigation  for  the  destruction  of  the  cotton  boll  weevil  (A.  gran- 
dia  Boh.)  in  cotton  seeds  Is  a  very  difficult  process,  requiring  special  equipment 
and  skilled  manipulation;   and, 

Whereas,  The  cotton  growers  of  California  now  have  a  sufficient  supply  of  home- 
grown seed  for  all  practical  purposes ;  therefore,  it  is  hereby 

Ordered  and  declared  that  there  be  placed  a  quarantine  upon  all  cotton  seed 
shipped  into  California  from  any  section  whatsoever,  except  as  hereinafter  stated. 
That  cotton  seed  be  admitted  for  experimental  purposes,  the  same  to  be  sent  to 
the  Chief  Deputy  State  Quarantine  Officer,  Room  11,  Ferry  Building,  San  Fran- 
cisco, California,  to  be  thoroughly  examined,  treated  and  reshlpped  to  the  purchaser; 
it  is  hereby  further 

Ordered  and  declared  that  Quarantine  Order  No.  2   be  revoked. 

A.    J.    COOK. 
State   Commissioner  of  Horticulture. 
Approved : 

HIRAM  W.    JOHNSON, 

Governor  of  the  State  of  California. 
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Bryohia  pratensis,  6,  220,  30G. 
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Carpodetus  serratus,  128. 

Carrot,  86,  198. 

Carum  kelloggii,  199. 

Caryota  cumingiif  113. 

Cases  for  insects,  291. 

Castor  bean,  89. 

Caterpillar,  181,  182,  261. 

Cat-tails,  167. 

Cattleya,  32. 

Cauliflower,  60,  79,  146,  196,  257. 

Caustic  soda,  304,  317. 

Ccanothus,  127. 

americanus,  139. 

hirsutus,  96. 

integerrimuSy  102. 
Cecidomgia  destructor,  244. 
Cecidomgiidw,  244. 
Cedar  oil,  293. 
Cclastrus  scandens,  122. 
Cvlatoria  era  icii,  258. 

diahroticw,   229,   258. 
Celerio  litieata,   155. 
Celery,  41,  86,  163,  198. 

caterpillar,  197. 
Celestial  pepper,  79. 
Centipede,  1,  2. 
Ccrasus,  350. 

demissa,  195. 
Ceratonia,  128. 

(■vrcidiphyllum   japonicum,   137. 
Vercis,  127,  128. 
Cercopidw,  38. 
Cercsa  huhalus,  40. 
Ccroplastcs  ceriferuSy  111. 

cirripediformiSy    112. 
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pinifoHcr,  277. 
hoinya  tcrnata,  350. 
hoke-cherry,  41.  123. 
hf)rizagrotiH  ay  rent  is,  1(53. 
hromaphis  juplandicola,  81. 
hrysanthcmum,  92,   117,  145,   14(),   229. 

indicum,  79. 
hryHohothris  fcmorata.  235. 
hrysomcUd(r,    225,   22(5,   228,    229,   230, 

231. 
hrysomphalun  aonidum.  131. 

aurautii.  127,  132.  211.  225,  274,  27(), 
278,  279. 

citrinvs,  yM,   211,   225,   27(j.   277. 

ficua,  131. 

/•o.^«/,  13(»,  211. 
hrifHopa    cnJifornica,    7.    10.   43,   44.   (53. 

72,  102,  134.  137,  15.3. 
hryMopid(r,  44,  4.5.  1.50.  1.53. 
hri/Moplaty cents  splcndcus,   103.  271. 
icada.  11,  3S,  39,  4.3. 
icadidw,  .38,  39. 
/cm /a  virosa,  8(5, 
ircular  scale,  131. 
isHus,  127. 
Itron.  102.  350. 

itruM,   4.  9,   2S.   32,   (51.   (52,   7S.   S8. 
9.3.    102,    1(M5.    112.    113.    114 
119.  121,   12S.  132.  133, 
r.iS,  14(5,   1.50.  229.  240. 


apliid   i)arasite.  (53,   (5(5. 
'2m. 

aiiranfium,   102. 

drrumnna,   102. 

louse.   72,   8(5. 

mealy  bug.  98.  99.  151. 
parasite.  271. 

medico,    102. 

var.    limon,    102. 

red  spider,  9,  (51. 

sr-ale,    134. 

white  Hy.  143. 
Massification   of   ins«H'ts.    1. 
'lematis.  S.  114. 
•lick    beetles.   234. 
'linoplcji ra    fta voma rqinata. 

m  do  no  pleura,  23. 

var.   ififtiscata,  23. 

m  i  n  u  ta ,    23. 
'losfcroccrus    cinctipcnnis,    ! 
'love  oil.  293. 


13.5, 
302, 

.   88. 


S9. 
117. 
137, 
350. 
2(54, 


23. 


>81. 


Clover,   7.   17,  24.  30,  41,  42,   128,   102, 
163,  231,  243. 

mite,  6. 

seed    ohalcis,    2(57. 
Coccidcr,  38.  88,  199,  291,  292. 
Coccimr,   89,    199. 

CoccincUa    calif oniica,    45,    00,    88,    134. 
207. 

trifasciata  var.  juUana,  206. 
Cocciiicinda\  44,  45.   199.  291. 
Coccophagus  aurantiij  276. 

Iccanii,  111.   114,  118,  279. 

lunulatHS,    114,    i:U,   278. 
Coccus    hcspcridum,    113.    114,    119,    2t52, 

270.  273,  279. 
Cockroaches,  11.  12. 
Cocoaniit,   132.   134. 
Cocos,  107. 
Codling  moth,   176.  298. 

parasite,    2(55. 
Coffca    arahica,   .350. 
Coffee,  S8.  102.  144,  a50. 
Colcoptcra,  111.  199.  288.  291. 
Colcvs.  92.  102.  106,  14.5. 
Collections  of  insects.  285. 
Collcmhola.   1,    11.    12. 
Common  aKi)aragus  l)eetle,  22(5. 

cut  worm,   163. 

red  spider,  8. 

termite.  28. 

white  fly.  144. 
Comi)anies  carrying  insecticides  materials, 

318,  .3.3(5. 
Cowys  fuHca,  11(5,  118,  120.  269. 
Contact  insecticides.   'MM). 
Conrrntzia    hoffcni.   10. 
Copper   sulphate,   'M)7,   316. 
(U)rvida'.   14(5. 
Corn,    17,    41.    64.    149,    1(53,    165,    173, 

229. 
Corn   ear-worm.    164. 

leaf-a])his,  (53. 
Cmrodrutia,  11.  27. 
Cost    of    insec'ticides   and    materials,    .31(5. 

.3.34. 
(Uttoiicastcr.   (5. 
Cotton.  .30,  (52,   102,   125.   1(55.  249. 

bauds.  310. 

boll  weevil,  .3.51. 
worm.   1(>4. 
Cottonwood,  41.  .54,  84,  127,  129,  139. 

louse.   .5.5,   84. 
Cottony  baudmo  scale.   108. 

cusliion   scale,  88.  89.  205,  250. 

maple  scale.   110. 
County  Horticultural  C\)mmissioner,  .340. 
(^>wpea,  8. 
(^rab  apple.  70.  12.3. 
Crabs.   1. 
Crane-Hy.  242. 
CryHsh.  1. 
i'vrpis.  .30. 
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Crickets,  11,  12.  25,  28S. 
i'riddk*  mixture,  14.  IM^O. 
Crioccris  aaparagi,  220. 
Crotou,  32,   10(5,   13<>. 
Crueifrr(F,   (JO. 
Crude  oil,   303.   317. 

cmulHiou,  303. 
Crustacea,  1. 

Cryptochatum   iccrycr^  91,   250. 
CryptoffOHUH  orbiculus,  103,  213,  214. 
CryptolamuH  monirouzkri,  103,  214. 
Cryptu8  grailaior,  23(J. 
Cucunibor,  8.   145,  220.  230.  231. 

beotle,  22S,  220. 
Cucurbita  prpo,  102. 
Cucurhita',  147. 
Cudweod,  30. 
Cultivation,  14. 
i'uphca,  03. 

(^urrant,    41,    123,    12(>,    12S,    130,    139, 
103. 

borer,  101. 

worms.  30(5.        *^ 
Cut  worms.  15t).   1(53.  1(55.  297. 
Cvnnide.  320,  :i30,  33(5. 

bottle,  2S(5,  287. 

can,  2(H5,  287. 
Ci/cas  circinaliSj  124. 

media,  124. 

rvroluta.  10(5,  114,  128. 
Ctfcloncda  abdominalut,  208. 

oculata,  200. 

sanguittca,  45,  207. 
Cydia  pomouclla,  17(5. 
( ' ;/ n ipoidf  a,  2( 52. 
Vyauoylossum,  07. 

Cypcrus  altcrnifoUits.  102,  KMs  128. 
CyatiauHy   I'lO. 

Dactylopiinw.   89,  93. 

I>ahlia,  32.  41. 

Daisy,  220. 

Dalmatian    insert   powder,   3(X). 

Dam  mora  ovata,  08. 

ritivnsis,    08. 
Dnphur  pnidium,   128. 
Date   palm   scale,    1.30. 
Jtvikphila  Uncaia,  15.5. 
Destructive  i)oa  louse,  73. 
Devastating?  jjrasshopper,  18. 
Devilwood.  350. 
Diabrotica  parasite,  258. 
Diahrotica  soror,  228,  230,  2.'0. 

rittata,  229. 
Diaretus   californicna,   (50. 
Dianthus  caryophyllua,  70. 
Diaspinw,  89,  120. 
Diaapis  bromcUa\  123. 

caruvli,  277. 
Differential  grasshopper,  17. 
Dill.  198. 

Dilophogastrr  calif orniva,  272. 
Dioncorra,    127. 


Dio8pyro8  kaki,  350. 

virginiana,  350. 
Diplacus  ceroputo,  95. 
Diplacua  glutinosus,  9G. 
Diplopod,  2. 
Diplopoda,  1. 
Dipping  tents,  322. 
Diptera,  11,  241,  288,  291. 
Dipterous    parasite    of    cottony    cushion 

scale,  250. 
Distillate,  303,  l¥H,  317. 

emulsion,   303.    304. 

oil  mechanical  mixture,  304. 
Dock,  34,  153,  1(52,  231. 
Dogwood,  130. 
Dosage  for  fumigating,  331. 

schedule,  327. 
Dracwna,  KWJ. 
Dragon  flies.   11. 
Drill   tents,  322.  ,'335. 
IhoHiiphila  ampvlophila,  252,  253. 

buttvkii,  255. 

pttnctulata,  2,"».'». 

rcpU'ia,  255. 
Drosophilidw,  252. 
Duck  tents.  322,  a35. 
huranta,    110. 
Dust  sprays,  305. 

I-iirwigs,    11,    12. 

Easter   lily,    8. 

l^steru  tent  caterpillar,  181. 

Eelworm,  potato.  2S2,  348. 

Eggplant.  8,  145,  14(5. 

Eggs  of  green  apple  aphis.  (57. 

Eichorhaitophorus  populifolii,  219. 

h' la  a  gnus,  137. 

KlatrridiF,  234. 

Elder.  1(52. 

Elm,  41,  9,3.  Ill,  1,^,0,  230. 

American,  0,'5,   123. 

cork,  03.  110. 

scale.   03. 
fjlymus,  245. 

condcuftaluM,  lOS. 
i  I*]mbiids,  11. 
Kmpoaxra    mali.   41. 
Emulsion.  :{02,  ;{0.3.  304. 
Kncyriido',  209,  270,  271,  272,  273.  274. 
Kncyrtus  fiavus.  Ill,  114,  270. 
English  dwarf  bean,  230. 

ivy  plant  louse,  (53. 

walnut  scale,   120. 
Ep  h  €  m  V  rid  a ,    11.    12. 
I  bJpidiaspis  pirirola,  12(5,  304. 
,  E<iuipment,  310,  318,  328,  3.^"). 
I'Jrica,  127,  128. 
IJriocampoidvs  limarina,  281. 
Eriophyvs  olcirorus,  4. 

pyri,  5.  (5. 
Eriosoma  lanigvra,  49,  20.3. 
Erysimum    rulr/arc.  80. 
.  Erythcu  vduUn,  102. 
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Essigella  californieaf  58. 
Etiella  zinckenella,  173. 
Eucalymnatus  perforatus^  113. 
Eucalyptus,  119,  127,  128,  133. 
Eugenia  jamhos,  113. 
Euleoanium  armeniacumy  119. 

cerasorum,  115. 

persicw,  276. 

pruinosum,  115,  269,  279. 
Eulophidw,  274,  275,  276,  277,  278,  279. 
Eunanus  hrevipeSy  30. 
Euonymus,  121,  122,  127,  134,  135. 

atropurpureus,  122. 

europwuSj  122. 

japonicuSf  122. 

latifolius,  122. 

scale,  121. 
Eupelmus  mirabiliSy  22,  274. 
Euphatoriutn,  112. 
Euphorbia  pulcherrima,  102, 
Euplexoptera,  12. 
European  elm  scale,  93. 

fruit  scale,  116,  119. 

mountain  ash,  6. 
Euryptera  lucida,  30. 
EuryiomidiB,  267. 
Euthrips  dtrif  33. 

pyri,  32,  S5. 

*ri«ct,  32. 
Euxesta  notataj  249. 
Euxoa  atomaris,  163. 
Exochomua  califomicuSi  212. 

ptTa^ti,  212. 
Exposure  for  fumigating,  332. 
Elyed  ladybird  beetle,  45. 

Fall  cankerworm,  186. 
False  chinch  bug,  149. 
Fennel,  198. 
Ferns,  32,  106,  113,  118,  128. 

maidenhair,  128. 

staghom,  106. 
Feverfew,  8. 
Ficus,  32,  114. 

macrophylla,  350. 
Fig,  36,  89,  106,  113,  133,  137,  254,  268. 

Moreton  bay,  350. 
Figitidw,  266. 
Filaree,  42. 
Filicales,   102,    128. 
Fish  oil,  304. 
Flacourtia  sepiaria,  106. 
Flat-headed  apple- tree  borer,  235. 
Flea,  11. 

beetle,  grapevine,  230. 
hop,  231. 
Flies.  11,  241,  288. 

flower,  245. 

honey,  245. 

lesser  fruit,  252. 

sweat,  245. 

tachina,  258. 


Florida  red  scale,  131.  ] 

wax  scale,   112. 
Flour.  306.  ^ 

paste,  7,  8,  30,  301. 
Flower,  166.  ! 

flies,   245. 
Fluted  scale,  89. 
Fly,  cantaloupe;  249. 

hessian,  244.  ^ 

large  syrphid,  246. 

lesser  fruit,  253. 
Fmniculum  vulgare,  198. 
Forficulidte,  12. 
Formaldehyde,  282. 
Formalin,  293. 

Four-o'clock,  30.  ' 

Fraxinus  lanceolataj  350. 
Froniina  armiger,  165. 
Frosted  scale,  115,  269. 
Fruit  tree  pulvinaria,  109. 
Fuchsia,  8,  32,  102,  127,  134, 145. 
FulgoHdm,  38. 
Fuller's  rose  beetle,  240. 
Fumigation,  318. 
Fungicide  law,  345. 

Gall  flies,  261. 
Gardenia,  93,  111. 

florida,  350. 

jasminaideSf  350. 
Gelechiidw,  166,  170,  172. 
Generators,  acid,  326,  336. 
Oenista,  127. 
Oeometridw,  185,  186. 
Geranium,   8,   124,    145. 

rose,  89. 
Glass  tubes  for  insects,  292. 
Glover's  scale,  138. 
Glycerine,  292. 

Gnaphalium    calif  or  nicum,    30. 
Godetia,  8. 
Golden  chalcid,  278. 

mealy  bug,  97. 

rod,   134,   176. 
Gooseberry,    41,    120,    123,    193. 
Goosefoot,  30. 
Gossyparia  spuria,  93,  211. 
Gossypium,  102. 
Gourd,  147. 

powder  horn,  62. 
Government  formula  for  pear  thrlps,  36, 

38,  304. 
Graduates,  325,  336. 
Grain,  7,   17,  148,  149. 

moth,  172. 

thrips.  32. 
Grape,  32,  34,  36,  41,  42.  48,  89,  111, 
116,  119.  120,  125,  127.  133,  145, 
149,  156,  158,  164,  226,  230,  233, 
241. 
(Jrapefruit,  350. 
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Grape  leaf -hopper,  42,  47. 

root-worm,  225. 
Grapevine  flea  beetle,  230. 

hoplia,  232. 
Grass,  7,  16,  24,  38,  41,  42,  86,  128,  148, 

149,  163. 
Grasshopper.  11,  12,  13,  20,  288,  297. 

differential,   17. 

long-horned,  20. 

IM&le-winged,  19. 

pellucid,  15. 

valley,  16. 

parasite,  260. 
Gray  ladybird  beetle,  208,  210. 
(^reasewood,  233. 
Greedy  scale,  126. 
(ireen  apple  aphis,  67. 

citras  louse,  72. 

lacewing,    see    Chrysopa    calif ornica. 

peach  aphid,  67,77. 

rose  louse,  76,  79. 
(jrreenhouse  mealy  bug,  99. 

thrips,  31. 

orthezia,  92. 

white  fly,  144. 
Greening  apple,  70. 
Orevillea,    119. 
Grewia,  119. 
Groundsel,  79. 
Gryllidw,  12,  25. 
Ouaguma  ulmifolia,   124. 
Guava,  106,  113,  117,  119,   132. 

mealy  bug,  106. 
Gum  arable,  291. 
Oyrolasia  flavimedia,  274. 

Hahrothamnus,  102,  119. 
Hadronotu9  anasw,  147. 
Ualtica  carinata,  230. 
Harlequin  cabbage  bug,  145. 
Hartigia  ahdominalis,  279. 

cressoni,  279. 
Harvest  flies,  39. 
Hawk  moths,  154. 
Hawksbeard,  30. 
Hawthorn,    70,    71,    111,    116,    123,    128, 

130,  139,  188. 
Hazel,  41. 
Head  lice,  11. 

Hedera  helix,  79,  102.  350. 
Heliothia  armiger,  164. 

ohsoleta,  164. 
HeHoihrips  fasciatua,  29. 

hcBmorrhoidalis,  31. 
Heliotrope,   8. 

wild,  30,  125. 
Hellebore,  306. 
HemerohiidiPy   150,   151. 
Hemerohius  pacificua,  10. 
Hemerocampa  vetuata,  178,  259,  261. 
Hemispherical   scale,   117,   224. 
Hemiptera,  11,  38,  288. 
Hemp,  41. 


Heracleum  aphondylium,  86. 
Hessian  fly,  244. 
Heterodera  radicicola,  282. 
Heteromelea  arhutifolia,  119. 
Heteropiera,  11,  38,  145,  288,  289. 
HexapodUf  1. 
Hex  glabra,  113. 
HihiacuSy  11,  123. 

eaculentua,  125. 
Hippodamia,  199. 

amhigua,  45,  63,  134,  204. 

convergena,  45,  60,  63,  72,  134,  202, 
203,  204,  208,  227. 

o-aignata,  201. 

lecontiiy  202. 
Holly,  114,  119,  121,  128. 

mountain,  119,  127. 
Hollyhock,  41. 
Homoptera,   11,   38,  201. 
Honey   flies,   245. 
Hop,  8,  85.  231,  302. 

flea  beetle,  231. 

plant  louse,   84. 
Hoplia  callipyge,  232. 

pubicollia,  232. 

aackenii,  232. 
Hopper-dozer,   15,  42. 
Hop-tree,  139. 
Horn-tail,  11,  279. 
Horse  bean,  239. 

chestnut.  41,  139. 

dung,  300. 

radish,  146,   163,   196. 
Horticultural  commissioner,  county.  340. 

state,  337. 
Hotcea    helmoreana,    113. 
Hyadaphia,  paatinacw,  85. 
Hyalopterua  arundinia,  86. 
Hydrocyanic  acid  gas.  318,  319. 
Hymenoptera,  11,  261,  288,  289,  291. 
Hyperaapia  diaaoluta,  216. 

lateralia,  103,  215. 

marena,  217. 

apiculinota,  217. 

undulata,  215. 
Hyphantria  cunea,   189. 

textor,  189. 

Icerya   purchaai.   88,   89,   205,   221,   222, 
223. 

crawii,  89. 
maakeli,  89. 
Ichneumonidw,  161,  265. 
Icheumonoidca,  262. 
Imported  cabbage  worm,  196. 

currant  borer,  191. 
Inaccta,  1. 

Insectary,  state,  294. 
Insecticide.  297,  300. 

law,  345. 
Insects,  1,  285,  286,  287,  289,  291,  297, 

318,  337. 
Ipomcca  hona-nox,  8,  92,  102. 
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Iris,  275. 

Iron  sulphate,  7,  302. 

sulphide,  302. 
IsodromuH  icerya',  151. 
faoptcra,  27. 
Ivy.    Boston,    350. 

English.  79,  102.  114.  123,  127,  128, 
144,  350. 

(icrman.  71 K 

plant   louse  G3. 

scale,  ]27. 

Japanese  wax  scale,  111. 
Japan  plura.  113. 
Japonica,  142. 
Jasmine,    144. 
Jasmiimm.   125. 

fruticans,  350. 

odora  t  ins  im  n  m ,  350. 
JaHsidiV,  3S,  40. 
Jerusalem  cricket,  24. 
Jessamine,  cape,  144,  350. 

yellow.  144,  350. 
Jiiffhius  caUfornicaj  83. 
Jumping  plant  lice,  38,  43. 
Juniper,  119. 

Katydid,  11,  12,  20,  21,  274,  288. 

angular-winged,  21. 

cifir  parasite,  274. 
KnniVih/Of  134. 
Kontia,  107.  113. 

mealy  hup,  107. 
Kerosene,  302,  317. 

emulsion.  47.  302,  303. 
Killinu:  insects,  287. 
King  of  Tompkins  County  apple,  51. 
Knotweed,  53. 

Kcebele's  ladybird  beetle,  222. 
Kumquat,  350. 

Lace  wing,  11,  150. 

brown,   see  Spmplicrobius   angustus. 

green,  see  Chrysopa  calif ornica, 
Ladvbird  beetle,  7.  S,  10,  43,  45,  (JO,  63, 
SS.   153.   199,   201.   202,   203,   205. 
207.  208.  209,  210.  211,  212,  218, 
220.  222.  223,  291. 
Lambscpiarters,  140,  103,  231. 
LnnUuui,  92.  145. 
Lantern  Hies.  3S. 
Laphpfpna  v.ri(jH(i,  102. 
Large  syrpliid  lly.  240. 
Lariu  pis(,nim,  2*58. 

rufimuiia,  238,  239. 
Larvje.  jjreserving,  292,  293. 
LasioramphliF,  181,  182. 
jAtsiophthivus  pyrastri,  45,   72,  88,  240. 
Latania  borhouica,  128. 
Laurel.  32.  114.  110.  119,  125. 

(^ilifornia.  114,  129. 

cherry,  350. 


Laurestinus,  32,  350. 

Lavatera,  127. 

Laws,  horticultural.  337,  340,  343,  345. 

Lead  arsenate,  297,  298.  290.  310. 

Leaf-hoppers.  38,  40,  41,  42. 

Lecanium,  209. 

cortii,  116,  119,  269,  279,  304. 
Legumes,  74. 

Lemon,  4,  99,  102,  142,  350. 
Lepidoptera,  11,  154,  289,  290. 
LepidoHophrs    heckii,   136,   138,   211,   225, 
276. 

glorcrii.  138. 

nlmi,  1.38.  211,  277. 
Lesser  fruit  flies,  252. 
Lcstophonus  ivcry<F,  91,  250. 
lettuce,  30,  145,  149,  229. 

wild,  30,  146. 
Leucopis   hell  a  J   103. 
Lice.   11,   150. 
Lichens,  304. 

Lignum   vitw,  112.  113.  134. 
TAgustrnm,  19,  134,  350. 

amureiisr,  350. 
Lilac,  33,  111,  139.  144,  350. 
LiliaceWf  32. 
Lima  bean,  174,  237. 

pod  borer,  173. 
Lime  (fruit),  96. 
Lime,  8,   10.   299,   306,   307,  310,  316. 

-sulphur,  7,  10,  35,  299,  300.  302,  316. 
Linden,  111,  139. 
Lindonis    lopanthw,    103,    131,    134,    137, 

219.  224. 
Liparidw,  178. 
Liquid  sprays,  300. 
Lobsters,  1. 
Locust   (tree),  89,  111.  129,  146. 

honey,  119. 
Locust,   13.  39. 
Locus tidtr,  12,  20,  25. 
Loganberry.  IKi,  280. 
London  purple,  297. 
Long-legged  grasshopper,  23. 

-tailed  mealy  bug,  105. 
Long  scale,  138. 
'  Lonicvra,  93. 
Lui)ine  aphid,  72. 
I  silver,   72. 

yellow.  179. 
I  Lupinus  alliifrons,  72. 
'  Lygwidw,  148.  149,  150. 

fjygus  prateusis,  148. 
I  LysiphUhtis  tcstaceipcSt  2(54. 

I  Madura  aurcntiaca,  I^jO. 
I  Macrofiiphum   alhifrons,   72. 
citHfolii,  72,  247.  248. 
destructor.  72,  73,  203. 
rosw,  7(>,  79. 
Maggot,   241,   25(>. 
Magnolia,  89.  119,  128. 
I  fuHcata,   138,  350. 
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Maidenhair  fern,  128. 
Malacopoda,  1. 
Malacosoma,  259. 

amvricana,  181. 

disstria,  182,  259. 
MaUophaga,  11,  27. 
^fallow,   163. 
Alalva,  1()2. 

pari'iflora,  79. 

rotundifolia,   79. 
Mamme  fig  crop,  268. 
Mammoni  fijf  crop,  268. 
Mango,  32.  100,  111,  113. 
Mantid^r,  12. 
Manzanita,   .33. 
Maple,  41.  Ill,  119,  128,  139. 

scale,  110. 
Marking   tents,   324. 
Marlatt  scale,  94. 
Alasicera  pachytilu  260. 
Materials,   fiimiffating,  333. 

spraying,  316. 
Mayctiola  dcntructor,  244. 
May  flies,   11,  241. 
McFadden  tent  hoist,  329,  330. 
Mealy  hug,  211,  213.  215,  218,  219,  224, 
225.  272,  303,  332. 
(lestroj^er,   214. 
parasite,  271. 

plum  louse,  8(). 

wings,  38,  142. 
Measuring  tents,  327. 
Mecopiera,  11,  12. 
Mcgilla  maculata,  45,  60,  227. 

vittif/era,    201. 
Melaleuca,  119. 
Mclanoplus  devastator  conspicuus,  18. 

diffe  ren  t  ia  lis,  17. 

spretus,  13. 

uuiformis,  19. 
Melia  azedaraeh,  128,  144. 

var.   umhraculifera,  144.  350. 
Melon,  62,  119,  145,  156,  229,  249. 

aphis,  61,  203. 
Membranous-winged  insects,   261. 
Membracidfc,  38,  39. 
Merisus  destructor,  244,  245. 
Mcscmhryanthcmum,  96. 
Methods  of  fumigating,  330. 
Mexican  wax  scale.  111. 
Microeentrum   laurifolium,  21. 
Mignonette,  8,  197. 

Minute    black    ladybird   beetle,    7,    8,    10, 
220. 

false  chinch  bug,  l.")0. 
Mirahilis  calif ornien,  30. 
Missouri   pippin   apple,   70. 
Mistletoe,   127,  128. 
Mite.s,  1.  2.  3,  32,  153,  210,  220. 
Molasses,  299. 
Monellia  califoruica,  81. 
Monkey  flower,  96. 

puzzler,  98. 


MonophlehirKT,    89. 
Monterey   pine,  .58. 
louse,  58. 
Moonflower,  8,  106. 
Morning-glory,  114. 
Morrill  system  of  fumigating,  319. 
Moss,   314. 
Moth,   11,   1.54. 
Mounting  insects,  289. 
Mulberry,  111,  114,  124,  128. 
Mullein,  30. 

Murgantia  histrionica,   145. 
Mustard,  42,  60,  146,  150,  103,  196,  229, 
231. 

wild,  197. 
Myrmeleonida^,  1,50. 
Myrobalan  plum,   195. 
Myoporum,    119. 
Myrica  cerifcra.  111. 
Myrsine  retusa,   128. 
Myrtle,  112,  113,  114.  127,  350. 

crape,  144,  350. 
MyrtuH  communis,  350. 

lagerstra-mia,  .350. 
Myzoeallis  ^arundicolcns,   83. 
MyzHS  cerasi,  76. 

persiew,  (>7,  77. 

rosarum,  7(>,  79. 

Nasturtium,  30.  197. 
Nectarine,    2S.   67. 
Nematode,   2.S2. 
.\>p  h  rod  i  u  m,    1 06. 
\erium  oleander,  66.  102. 
Nerve-winged  insects,  1.50. 
Net,  insect,  285. 
Nettle,  79,  89.  231. 
Xeuroptera,  11,  1.50,  289. 
Xieotiana  glauca,  30. 

tahacum,  102. 
Nightshade,    .34,    .58,    91,    102.    119,    127. 

129,  133,   167. 
Mpa   fruiieans,   106. 
\octuidw,  159,  KJl,  162,  1^3.  164,  165. 
Norfolk   Island  pine,  32,  98. 
Northern  Spy  apple,  46,  51,  70. 
\otodoutida\  ISS. 
Xorius  eardinalis.  88,  91,  221,  223.  250. 

kahelei,  91,   222,  250. 
Nozzles,  .313. 
Xysius  angiiMiatus,   149. 
minutus,   150. 

Oak,  111,  1,X3,  137,  139,  176,  240,  241. 

live,  179. 

water,  350. 

white,  91. 
Oats,  16.  41. 
Odonata,  11,  12. 
Oeeanthiis  niveus.  25. 
Ocdaleonotus  enigma,  16. 
Oiled   paper,   319. 
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Okra,  146. 

Olea  europwat  34. 

fragranst  123. 

straussiCj  88. 
Oleander,  66,  102,  106,  113,  114,  117  119, 
128,  132. 

aphid,  66. 

scale,  127. 
Oligota  oviformis,  10. 
Olive,  34,  119,  127,  128,  133,  136,  137. 

mock,  350. 
Olla  ahdominalU,  45,  81,  140,  208. 

oculatay  45,  209. 

plagiata,   119,  210. 
Onion,  37,  163,  249. 

thrips,  37. 
Omncyrtus  ancMo?,  147. 

johnsoni,  146. 
Ophelosia  crawfordi,  91. 
Opuntia  littorali»t  128. 
Orange,  22,  33,  61,  102,  111,  116,   121, 
128,  142,  176,  249,  350. 

chionaspis,  120. 

dog,  198, 

Mexican,  350. 

osage,  130,  249,  250. 

scale,  132. 

tortrix,  175. 
Orchids,  32,  117. 

Orcus  chalyheus,  131,  134,  136,  137,  211. 
OrtalidiE,  249. 
Orthezia  insignis,  92. 
Ortheziinw,  89,  92. 
Orihoptera,  11,  12,  288,  289. 
Osmanthus  americanuSy  350. 

ilicifoUus,  121. 
OUorhynchidw,  240. 
Oyster  shell  scale,  138. 

Pwonia,  102. 
Paleacrita  vernata,  185. 
Pale-winged  grasshopper,   19. 
Palm,   32,  94,   106,   107,   113,   117,   121, 
139    240. 

date,  94,  1*28,  133,  140. 

fan,  128,  133. 

scale,  113. 
Papilio  aaterias,  197. 

polyxenes,  197. 

soHcaon,  198. 
Papilionidw,  197,  198. 
Paradejeania  rutilioidea,  261. 
Paranwmia   vittigera,   201. 
Parasita,  11,  38,  150. 
Parasite,  45.  91,  250,  258,  260,  262,  264. 
265,  209,  270,  271,  272,  274,  281, 
295. 
Paris  green,  297.  299,  300,  316. 
Parlatoria  hlunchardii^  139. 

pergandii^  141. 
Parsley,  198. 

caterpillar,  197. 


Parsnip,  86,  198. 

louse,  85. 
Passion  flower,  102,  127,  133. 
Passifloraf  8. 

violacea,  102. 
Pea,  7,  30,  74,  162,  163,  229,  230,  237, 
238. 

louse,*  72,  73,  203. 

weevil,  238. 
Peach,  7,  9,  28.  34,  36,  67,  79,  89,  110, 
111,  116,  117,  120,  123,  124,  126. 
130,  171,  181,  190,  194,  236, 

aphid,  green,  67,  77,  79. 

aphis,  black,  67. 

borer,  193. 

twig-borer,  170. 
Peanut,  229. 

Pear.  6,  30,  34,  41.  44.  50,  70,  99,  111, 
113.  115,  116,  119,  123,  124,  126, 
127,  129,  130,  133,  139.  148.  156, 
177,  236,  281,  350. 

psylla,  43. 

scale,  126. 

slug,  280,  297. 

thrips,  35,  304. 
Pecan,  91. 
Pelargonium  8,  125. 
Peleteria   rohuata,  260. 
Pellwa  hnstuta,  32. 
Pellucid  grasshopper,  15. 
Pemphigus,  hetw,  53,  201. 

californicuSf  53. 

populicaulis,  53. 

populimoniliSf  55. 
Pentarthron  minutum,  281. 
PentatomidtP,   14,^. 
Pepper,  8,  79.  89,  125. 

tree.  34,  119,  128. 
Peridroma  m^irgaritosa  var.   9(zucta,  163, 

165. 
Periodical  cicada,  39. 
Pcripatus,  1. 
Peritymhia  vitifoU<e,  47. 
Pernicious  scale,  129. 
Persian  insect  powder,  306. 
Persimmon.  112,  125,  144,  350. 

Japan,  350. 

wild,  350. 
PhasmidWn  12. 
Philampelus  achemont  158. 
Phlegethontius  quinquemaculaia,  157. 

sexta,  156. 
Phlox,  32,  114,  119. 
Phanicococcus  marlatti,  94. 
Phcenix  dactylifera,  128. 
Pholiis  achemoUf  1.58. 
Phorhia  hrassicce,  256. 
Phorocera  parva,  176. 
Phorodon  humulij  84. 
Phragmites  vulgaris,  86. 
Phylloxera  vastatrix,  47. 
Phthorimwa  operculella^  166. 
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Phymata  icolfii,  197. 
Phyacus  fiaviventrig,   134. 
Phyt<momu9  po9ticu$,  349. 
Phytoptu9  oleivorus,  4. 
PieridWj  196. 
Pieris  rapes,  196. 
Pigweed,  58.  146,  163,  231. 
Pilate's  ladybird  beetle,  212. 
Pimpinella  magna,  86. 

saxifrage,  86. 
Pine,  Monterey,  58. 

louse,  58. 

scale,  276,  277. 
Pineapple,  123. 

scale,  123. 
Pink,  8,  32. 
Pinning,  insects,  288. 
Pinus  radiata,  58,  129. 
Pistacia,   134. 
Pittosporum,  127. 
Plague  grasshopper  parasite,  260. 
Plantain,  163. 
Plant-bug,  148. 

Plant  lice,  11,  38,  44,  151,  153,  201,  202, 
203,  205,  206,  207,  209,  210,  213, 
216,  218.  220,  292,  303,  304,  305. 
Plaques  for  insects,  292. 
Plaiycerium,  106. 
Platyptera,  11,  27,  289. 
Pleooptera,  11,  12. 

Plum,  7,  34,  36,  41,  67.  79,  85,  86,  106, 
111,  116,  119,  120,  123,  124,  126, 
127,  130,  133,  139,  146,  188,  236, 
281. 

louse,    mealy,  86. 
Podi8U8  macultiventrui,  227,  281. 
Podocarpus,  134. 
Poisons.  297,  299. 
Poliates  pallipes,  197. 
Polygonum  arviculare,  30,  89. 
Pomaderris  apetala,  137. 
Pomegranate,  34,  89,  113,  119.  127,  129, 

350. 
Pomelo.  102,  350. 
Pontia  rapw,  196. 
Poplar,  130,  139. 

Lombardy,   119,   123. 

-stem  gall-louse,  53. 
Populus  halsamifera  var.  angustifoUa,  58. 

fremoniii,  58. 

monilifera,  54. 

tremuloides,  54. 

trichocarpa,  54.  58.  84. 
Portulaca  oleracea,  34. 
Potassium  cyanide.  329,  330. 

hydroxide,  293. 
Potato,  17,  25,  41,  58,  78,  91,  146,  149. 
156,163.  167,  220,  231,  255,  284. 

eelworm,  282,  348, 

tuber  moth,  166. 
Potato-vine,  102. 
Praying  mantis,  11,  12. 
Praon  cerasaphis,  77. 


Predaceous  insects,  91.  295. 
Pressure,  spraying,  313. 
Primrose,  145. 
Prionus  laticollis,  233. 
Privet,  130,  144,  350. 

California,  350. 

golden,  350. 
Procedure,  fumigating,  330. 
Proctotrypoidea,  262. 
Profichi  fig  crop,  268. 
Prospalta  aurantii,  276. 
Prospaltella  aurantii,  134,  276. 
Protoparce  Carolina,  156. 

celeus,  157. 

guinquemaculata,    157. 

9€xta,  156. 
Prune,  7,  9,  36,  86,  110,  116,  119,  120, 
124,  130,  164,  184.  185,  187,  188,. 
195. 
Prunu9  amygdalus,  79. 

armeniaca,  34. 

caroliniana,  350. 

cerasifera,  195. 

cerasus,  79. 

domestica,  34,  79. 

inaiiitia,  70. 

laurocerasus,  350. 

peraica,  34,  79. 
Paeudococcus  adonidum,  105. 

artemiaiw,  96. 

aurilanatua,  97. 

hakeri,  98. 

citH,  99,  106,  151,  211,  213,  215,  219,. 
225,  272. 

crawii,  105. 

longiapinua,  105.  211,  213,  215,  219. 

nip<B,  106. 

paeudonipWf  107. 
Paetidohazia  eglenterina,  183. 
Psocids,  11. 
Paylla  pyricola,  43. 
Payllidw,  38.  43. 
Payllohora  ttEdaia,  210. 
Paylliodea  punctulaia,  231. 
Pteromalua  puparum,  197. 
Pulvinaria  amygdali,  109. 

innumerahilia,  110. 

vitia,  110. 
Pumpkin.  102.  147,  230. 
Pumps,  spray,  310.  311,  312,  313.  318. 
Punica  granaium,  34,  350. 
Purple  apple  aphis,  70. 

scale,  136.  217.  275,  276.  332,  333. 
Purslane,  34,  89,  150. 
Pyralidw,  173. 
Pyrethrum,  306,  317. 
Pyrua  commttnia,  34,  350. 

Quarantine  law,  state,  343. 

orders,  alfalfa  weevil,  349. 
citrus  white  flies,  350. 
cotton  boll  weevil.  351. 
potato  eelworm,  348. 
Tulare  County,  348. 
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Quvrcus  aquaticQj  350. 

ilex,  128. 
Quince,  7,  70,  89.  112.  113,  123,  127,  130, 
133,  139,  281. 

Japanese  flowering,  123. 

Radish,  30,  GO,  140,  150.  1G3,  lOG,  231, 
250,  257. 

mn^got,  256. 

wild,  197. 
Uajrweed,  42,  140. 
Ramomt   poJystachya,  105. 

stachyoidcs,  95,  9(5. 
hanuHciilus  californicua,  53. 
Kape,  140. 
Raphidiidw,  150. 

Kaspberrv,  20,  34,  125,  130,  139,  199,  230, 
2S0. 

horn-tail,  379. 
lied-humped  caterpillar,  388,  297. 
Red  ladybird  beetle,  45,  204. 

scale,  132,  332,  333. 

spider,  7,  9. 
Red-tailed  tachiua  fly,  100. 
RrduviidiT,  134. 
Redwood,  139. 
Rped  Ki-ass,  80. 
Rei)ellents,  307. 
Resin,  304,  317. 

wash,  47.  301. 
Rhamnu8,  281. 
JfhizohiuH   Jof)antha\   224. 

t()oicoomha\  224. 

vcntralis,  103,  111,  118.  119,  223. 
Rhode  Island  Greeninjr  apple,  51,  70. 
Rhopaloaiphuni   riola\  7(). 
inuibarl),  41,  103,  231. 
Rhi/nchitrs  bicolor,  240. 
I\  h y nvhii idw,  24( ). 
lihyncolophiiff  ai'tnivola,  2. 
Jfivinus  ^'ommuuis,  125. 
Ripcrsin  smithii,  107. 
Rockj'  Mountain  locust.  13. 
Rome  Beauty  apple,  70. 
Root  lous«\  r>S. 

pests.  319. 
Rosa,    84. 

Rose,  S.  .^3.  34,  38,  41,  70,  SO,  89,  110, 
125,  127.  130,  133.  139,  145,  140, 
229,  2:^3.  240.  241,  2S0. 

aphid,  large,  70. 

beetle,  240. 

scale,    12.J. 

slugs.  300. 

snout  beetle.  240/ 
Rosy  apple  aphis,  70. 
Rubber,   114.   119,  144.  I 

gloves  for  fumigation.  ,S2S,  330. 

tubing.  328,  33t5. 
Rfihia  pircyrina,  12S. 
Ruhus,  idaus.  'M. 
liumt'x,  34. 

Ruftcufi   aculratus^   128. 
Rutabaga.   257. 
Rvc.  wild.  108. 


Sage,  8. 

mealy  bug,  105. 
Sago  palm,  100,  117.  133.^ 
Saissetia  hcmispho'nca,  117,  271. 

olc(F,   117,    lis,    137,   211,   212,   224. 
225,  270,  273,  304. 
Sal  Bordeaux,  300. 
Salix,  34. 

alba',  80. 

amygdaloidcs,  80. 

auriia,  80. 

hahylonicat  8(>. 

raprca,   8(). 

lucida,  8r>._ 

Salt.  300. 

Saltbush,  103. 

Salvia,  93,  127,  145. 

Sand  cricket,  24. 
pear,   130. 

San  Jose  scale,  129. 

Sanninoidra  opaUsccns,  193. 

Sa«8afran  officinale,  139. 

Saturniida\  1S3. 

Saw-fly,   11,   201.  30<>. 

Scale  insects,  11.  38.  S8,  151,  153,  207, 
2(»1^  211.  212.  213.  215,  216,  217, 
21S,  220.  241,  292,  3(M.  305. 

Scales,  cyanide,  33(5. 

Scale-winged   insects,   154. 

Sea  ra haida\   2^i2. 

Schedules,    fumigation   dosage.    327,    331, 

;«2. 

Schinuit   mollc,   34,   119. 
Schi:o)icura  laniyvra,  49. 
Schhura   couriinia,   ISS. 
Siolopendra,  1. 

her 08,  2. 
Srholothrips   srj-maeulatuSf   10. 
Scorpion,   1. 

flies.    11. 
Scurfy   scale,  122. 
Seutelihta,  270. 

eyanca,   118.   119,  270,   271. 
Seym  HUH,   lOS.   140. 

outtulatus,  103.  214.  218. 

marmnicoHis,     103,     l.'H,     137,    219, 
224. 

mwreus,      105      (error,      should      be 
lluperanpis  mnrens,  217). 

iiehuloftus,  S4.  134.  219. 

sordidus,  1^5,  218. 

vayatis,   220. 
Secondary  pinning,  289. 
Sedum,  125,  127. 
Seed  chalcis,  2(57. 
Si  fniotcUus    deHtnietor,   245. 
Srureio  vulyaris,  79. 
Sequoia   seniperrirens,    129. 
Service-berry,  (!. 
Sesifi  rutihtuH.  190. 

tipuliformiM,   191. 
Sesiidw,  190.  191.  19.3. 
Stwual  plant  lice,  70. 
Shf'nth-winged    insects,    199. 
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Shepherd's  purse,  62. 

Shield  fern,  32. 

Signiphora    occidcntalis,    134,   277. 

Silver  fish,  11. 

mite,  4. 

moth,  11. 
Sinea  diadema,  281. 
i<fphonaptera,  11,  12. 
*Si?*tc*d<r,  279. 
Sitotroga  cerealella,  172. 
Six-spotted  mite.  8. 
Small  brown  ladybird  beetle.  218. 

gray  ladybird  beetle,  210. 

steel-blue  grapevine  flea  beetle,  230. 

syrphid  fly,  248. 
Smilax,  8,  32,  3r)0. 
Sminthurus,   11. 
Snout  beetle.   240. 
Snowball,  41. 
Snowy  tree-cricket,  25. 
Soap,  47,  :i()2.  3<«.  3a>,  317. 
Sodium  cyanide.  329,  330. 

hydroxide,  293. 
Soft  brown  scale.  113,  114,  119,  202,  270, 
3<>3. 

parasite,  270. 
Solatiacctr^  I.IC*,  1,"»7. 
Sola  till  m,  34,   112. 

rarolitiense,  249. 

douglafiii,   TiS.   102. 

jaJtmiuoidcSr  102. 

root  louse,  58. 
Solpugrids,   1. 
tSonchus  08 per,  79. 

olcraceiiSf  79. 
Sorbus,  71. 
Sorghum,  VA. 
Sow  bugs,   1. 
Sow-thistle,  30. 
Spearmint,   89. 

Sphingid(r,  154.   155,  150,   157,  158. 
Sphinx  moth,  154. 

acheraon.   158. 

tobacco,  157. 

tomato,  150. 

white-lined,   155. 
Spiders.  1.  3,  220. 
S])inach,  229. 
Spindle-tree,   111. 
Spined  soldier-bug,  227. 
Spiroboliis,  1. 

marginatus.  2. 
Spittle  insects,  38. 
Spotless    fall    wel)worm,    ISI). 
Sprays.  35,  30,  45.  297,  305,  310. 

companies,   318. 

pumps,  310,  311.  312.  313,  318. 
Spreading  insects,  289. 
Spring  cankerworm,  185. 

tail,   11. 
Squash,  8.  140,  147.  229,  230,  255. 

bug.  140. 
Staghorn  fern,  106. 


Stangcria  svhizodon,  106. 

State  commissioner  of  horticulture,  337. 

iusectary,  294. 

(inarantine    law,    343. 
Steel-blue  grapevine  flea  beetle,  230. 

ladybird  beetle,  119,  211. 
Stclroxys  melanopleura^  23. 
Stem  mothers  of  green  apple  aphis,  68. 
Sicnopclmatus  irregularis^  24. 
Strthoma  picipes,  7,  8,  10. 

ragans,  7.  8,  10,  220. 
Sticky  rope,  303. 
Stintrus  anchorago,  227. 
Stone  flies,  11. 

Storehouse  i>ests,  control,  319. 
Strawberry,  33.  93,  149,  191,  240. 

crown  moth,  190. 

thrips,  32. 
Strrlitzia,  127. 

gignntea,  102. 

regina,  102. 
Siriped  cucumber  beetle,  229. 

ladybird   beetle,   201. 
Sfrobilanthes,  93. 
Sucking  insects,  control,  300. 
Sugnr.   291. 

beet,  8.  41.  53,  150,   103. 
Sulphur.   8,   9,   299,   300,   301,   302,   305, 
3(H>,    317. 

dioxide,   318. 
Sulphuric  aci«.  330,  330. 
Sumach.  41.  Ill,  119.  129,  249. 
Sunflower,  146,  163. 

wild.  30. 
Sweat  flies,  245. 
Sweet  alyssum,  197. 

-gum,  89. 
Sycamore,   111,  116,  119. 
SymphrrohiuM  august  us,  10,  103,  134,  137, 

151. 
Si/tiaiithedon  rutilans,  190. 
Synnga,  41. 

pciHica,  139. 

ruhfnris.  350. 
sgrphidfr.  44,  80,  245. 
Syrpliid   fly,   American,   247. 

large,  24<;. 

small,   248. 
Sinphiis  amcricanus,  45,  66,  07,  88,  246. 
247. 

Tncliina   flirs.  2.58. 
Tarhiiia   nirlla,   ISO,  259. 
TiirhiuldiV,   258. 
Tacxouia   molUsftima,  30. 
Tallow  tree.   139. 
'raiig«'rine,  ,S50. 
'rnni:l"f«K)t.  40,  309. 
'Tannin  for  tents,  323. 
Tape,  fumigating.  33(). 
Tarnislu'd    plant-bui:,    148. 
Ta.ruH  euHpidata,  137. 
Tea.  93.  Ill,  11.3.  i:«. 
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Tecoma  radicans,  350. 
Telenomus  orgyuB,  180. 
Temperature  for  fumigation,  333. 
Tent  caterpillar,  181,  182,  297. 
Tenthredinidof,  281. 
Tent  hoist,  329,  330. 
Tents,  fumigating,  321,  335. 
Termes  lucifugus,  27,  28. 
Termites,  11,  27,  28. 
7'ermitidWf  27. 

Tetranychua    himaculatuSf    8,    220,    303, 
306. 

mytilaspidis,  9,  220,  306. 

8€wmaculatU8,  8. 

telarius,  8. 
Thermometer,  336. 
Thespeaia,  119. 
Thomasia  populicola^  84. 
Thorn,  281. 

-apple,   41. 
Thousand-legged  worms,  1. 
Thriphleps  insidiosusi  10. 
Thrips,  10,  11,  29. 

bean,  29. 

citrus,  33. 

grain,  32. 

greenhouse,   31. 

onion,  37. 

pear,  35,  304. 

strawberry,  32. 
Thripsj  tahaci,  37. 
Thunhergioy  8,  92. 
Thyaanopteroj  11,  29. 
rhyaanura,  1,  11,  12. 
Tihicen  aeptendecim,  39. 
Ticks,  1. 

bean,  239. 
Time  for  spraying  315. 

to  fumigate.  333. 
Tipula  aimplex,  242. 
Tipulidw,   242. 
Tobacco,  102,  156,  157,  167. 

fumes,  218,  219. 

sphinx,  156,  157. 

sprays,  .36.  46,  304,  305,  317. 

tree,  30. 

wild,   163. 
Tomato,   8,   79,  93.   145,    1.j6.   1.57,    163, 
165. 

sphinx,  1.56. 

worm,   1()4,  297. 
Tomocera  calif ornica,   119,   272. 
Tortrividw,  175,  176. 
Tortrix  citrana,  175. 
Toxoptcra   aurantiw,    86,   247,   248,    263, 

265,  266. 
Trachycarpua  excelaua,  113. 
Tradcavantia   multicolor f   102. 
Tree-cricket,  snowy,  25. 

hopper,  38,  .39.  40. 
Tree  of  heaven.  144.  350. 
Trees,   14  18,  19,  40,  163. 

fruit.  163,    1(56,   184,   187,  190,  282. 


Trichoptera,  11,  12. 
Trifidaphia  radicicolaj  58. 
Triphlepa  inaidioauaj  42. 
Triaaolcua  murganticBf  146. 
Trogua  exidianatofy  198. 

vulpinuay  198. 
Trumpet  vine.  350. 
Trypetidcp,  249,  344. 
Tuber  moth,  166. 
Tulip,  30. 
Turnip,  146,  150,  163,  196,  231,  256,  257. 

wild,  30. 
Tussock  moth,  178. 

tachinid,  259. 
Twelve-si)otted  cucumber  beetle,  228.    - 
Two-spotted  ladybird  beetle,  44,  45. 

stabbed   ladybird  beetle,  125,  211. 

winged  insects.  241. 
Tylophora  (lathmaticay  125. 
Typlocyha  cornea,  42. 

Ultnua  americana,   93. 

racemoaQy  93. 
Umhelliferfv,  198. 

Umbelluluria  californica,   114,   129. 
Umbrella,  144.  3.50. 

tree,  ^i,  127,  128,  144,  350. 
Uritca  Mre»i«,  79. 

Valley  grasshopper,  16. 
Variegated  cut  worm,  165. 
Vedalia,  88,  91,  221,  250. 
Vegetables,  17,  38,  40,  230. 
Verhaacum  virgatum,  30. 
Verbena,  8,  32,  89,  92. 
Veronica^   89,   93. 
Vetch,  74. 
Viburnum,  350. 

dentatum.  111. 

nudum^  350. 

tinua,  350. 
Vicia  faha,  239. 
Vines,  32. 
Vineyards  17,  18. 
Violet,  8,  76. 

louse,  76. 
Virginia  creeper,  158. 
Virgin's  bower,  8. 
Vitex  littoralia,  128. 
Vitia  vinifera,  34. 
Vrieaia  aplendena,  128. 

Walking  sticks,  11,  12. 
Walnut,  black.  41,  83,  123,  176. 

English,  36,  81.  89,  99,  116,  124,  127. 
129,  130,  133,  179,  234. 

mealy  bug,  98. 

plant  lice,  81.  200. 

scale,   129.  27(». 
Wandering  jew,  102. 
Wasp,  11,  261.  288,  319. 
Watermelon,  119,  230. 
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Water  tank,  fumigating,  325. 

wagon,  fumigating  328. 
Wattle,  133. 
Wax  scale.  Florida,  112. 

Japanese,  111. 
Weeds,  40. 
Weevil,   11,   199. 

alfalfa,  349. 

bean,  236. 

broad-bean.  239. 

cotton  boll,  351. 

pea,  238. 
Western  army  worm,  103. 

tent  caterpillar,  182. 

twelve-spotted  cucumber  beetle,  228. 
West  Indian  scale,  124. 
Whale  oil  soap,  302,  303,  304,  305,  317. 
Wheat,  16,  173,  245. 
Wheel  bug,  146. 
White  Ants,  11,  27. 

beam  tree,  6. 

flies,  11,  38,  142,  274,  350. 

lined  sphinx.  155. 

peach  scale,  124. 

sage,  105. 

mealy  bug,  105. 

scale.  112. 
Whitewash,  36,  310. 
Wild  pea,  30. 

rye  ripersia,  107. 

walnut  louse,  81. 


Willow,  a*,  86,  89,  111,  125,  127,  130, 

133.  139,  176,  190. 
Windsor  bean,  239. 
Winthetnia  4-P^9^^i<^*<^t  160. 
Wire  grass,  30. 
Wireworm,  234. 
Wood  fern,  32. 
Woodpeckers,  236. 
WooUy  apple  aphis,  46,  49,  203. 

buttercup  louse,  52,  53. 

citrus  aphid,  61. 

Xanthoxylum  clava-hercuU8j  350. 

Xylol,  293. 

XysHcuB  gulosus,  229. 

Yarrow,  53. 

Yellow  scale,  134,  332,  333. 

winged  grasshopper,  15. 
Yucca,  128. 

australiSf  96. 

fiUfera,  96. 

ichippleij  96. 

Zamia,  106,  117. 

mexicana,  125. 
Zinc  ars^nite,  297,  316. 
Zinnia,  229. 
Zizia  aurca,  8(>. 
Zizyphus,  125. 
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PROCEEDINGS  OF  FORTY-SECOND  CALIFORNIA 
STATE  FRUIT  GROWERS'  CONVENTION. 

December  11  to  13,  1912. 


FIRST  DAY— MORNING  SESSION, 

Fresno,  California,  December  11,  1912. 

The  convention  was  called  to  order  by  Dr.  A.  J.  Cook,  State  Com- 
missioner of  Horticulture. 

Mr.  E.  0.  Essig,  secretary  of  the  State  Commission  of  Horticulture, 
acted  as  secretary. 

Miss  L.  A.  Cauthard  acted  as  oflScial  stenographic  reporter. 

Dean  G.  R.  E.  McDonald  of  Fresno  opened  the  meeting  with  an 
invocation. 

President  Cook.  We  will  now  have  the  address  of  welcome  by  the 
mayor  of  the  city  of  Fresno,  Hon.  Alva  E.  Snow. 

ADDRESS  OF  WELCOME. 

By  Mayor  Alva  B.  Snow,  Fresno. 

I  want  to  say  to  you  that  conventions  of  the  state  fruit  growers  mean 
a  great  deal  to  every  community  where  such  conventions  are  called. 
The  benefits  to  be  derived  from  them  are  not  confined  to  the  particular 
locality  where  such  a  convention  is  held,  but  is  state- wide.  This  locality, 
comprising  as  it  does  a  large  territory  practically  in  the  center  of  the 
State  of  California,  and  having  greatly  diversified  fruit  orchards,  is 
especially  interested  in  this  convention,  and  when  I  see  such  subjects 
as  are  printed  in  this  programme  to  be  discussed  by  such  men  aa  you 
liave  selected  therefor,  we  consider  ourselves  especially  favored. 

The  benefits,  however,  to  be  derived  locally  from  this  convention  will 
not  be  confined,  I  assure  you,  Mr.  Chairman,  to  those  people  who  are 
fortunate  enough  to  attend  any  and  all  of  your  sessions,  but  your  doings 
and  sayings  here  will  be  spread  generally  throughout  the  county  by 
means  of  our  Fresno  press  and  read  with  great  profit  and  interest  by 
our  citizens.  I  hope  while  you  are  here  you  will  be  able  to  take  the 
time  to  visit  our  extensive  vineyards,  orange  and  lemon  groves  and 
orchards.    They  are  very  extensive  and  will  interest  you. 

By  the  time  your  convention  is  over  I  hope  our  State  Commissioner 
will  have  devised  some  means  of  exterminating  all  the  bugs  in  this 
community.  The  people  of  this  county  a  short  time  ago  assisted  in  this 
respect,  or  to  some  extent  at  least,  by  their  votes  in  exterminating  all 
the  "bug  juice"  outside  of  the  incorporated  town. 

There  is  a  bug  that  was  let  loose  in  this  community  about  two  months 
ago,  which  we  have  nourished  very  carefully.  It  has  become  very 
prolific ;  it  has  spread  as  far  as  Tulare  in  this  short  time  and  is  niaking 
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rapid  strides,  I  understand,  toward  Bakersfield  on  the  south;  and  on 
the  north,  I  am  told,  its  eggs  are  already  deposited  in  Sacramento. 
That,  Mr.  Chairman,  ladies  and  gentlemen,  is  the  public  market.  I  hope 
you  will  take  time  to  see  it.  It  holds  its  next  convention  tomorrow 
morning  and  will  be  in  session  before  you  convene.  I  think  it  will 
interest  you  all,  and  you  are  invited  to  inspect  it. 

Now,  Mr.  Chairman,  ladies  and  gentlemen,  I  take  great  pleasure  in 
bringing  to  you  a  most  hearty  welcome  to  our  city  of  Fresno.  I  hope 
that  your  sojourn  here  will  be  a£  pleasant  and  profitable  to  you  as  it 
will  be  to  us. 

Chakman  Cook.  Mr.  Mayor,  Ladies  and  Oentlemen  of  the  Cali- 
fornia  State  Fruit  Growers'  Convention:  It  is  indeed  a  great  pleasure 
to  respond  to  such  a  gracious  welcome  as  we  have  just  received.  Fresno 
is  noted  for  its  generous  hospitality,  and  we  were  sure  of  a  hearty  recep- 
tion, which  is  noAV  emphasized  by  the  warm  welcome  by  the  mayor. 

Previous  Convention. 
I  was  here  at  Fresno  at  a  previous  convention  under  the  able  direc- 
tion of  our  esteemed  predecessor,  Hon.  Elwood  Cooper.     Then,  as  now, 
the  good  people  of  this  beautiful  city  were  most  cordial  in  their  welcome 
and  as  lavish  in  their  entertainment. 

Fresno. 

I  heard  an  able  address  from  President  Wheeler  the  other  day  at  the 
dedication  of  the  new  Agricultural  Hall  of  our  great  University. 
Among  other  good  things  he  spoke  of  a  possible  annex  of  the  University 
here  at  Fresno,  when  would  be  established  a  summation  of  culture, 
practical  and  disciplinary,  which  would  be  a  real  roundup  of  university 
benefaction.  That  will  likely  be  at  Kearn}^  Park,  at  the  farther  end 
of  the  wonderful  boulevard  which  I  hope  we  shall  all  enjoy  on  the 
morrow. 

June  Convention.     Review  of  Work. 

At  the  June  convention  I  gave  a  brief  resume  of  the  work  of  the  State 
Horticultural  Commi.ssion  for  the  first  year.  I  have  a  word  to  add  at 
this  time.   . 

Mediterranean  Fruit  Fly. 

Upon  our  return  to  Sacramento  in  June  wo  made  the  most  of  the 
resolutions  passed  by  the  county  horticultural  commissioners,  sending 
night  messages  to  all  our  rcmgressmen  and  to  the  horticultural  officers 
of  other  states.  I  believe  that  by  this  action,  the  admirable  service  of 
Dr.  V.  L.  I\Iarlatt  and  the  unfiaggino:.  insistent  pushing  by  our  Con- 
gressmen, especially  Conirre.ssnian  William  Kent,  each  and  all  we  are 
indebted  for  our  great  victory  in  securing  the  invaluable  national  quar- 
antine law,  which  will  be  a  great  aid,  not  only  in  our  control  of  the 
^Mediterranean  fruit  fly,  but  also  in  protecting  against  other  noxious 
insects  and  fungous  pests.  We  are  all  to  be  felicitated  in  tliat  we  have 
kept  that  arch  enemy,  the  alfalfa  weevil,  and  several  other  serious  insect 
pests  from  entering  California. 
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Alfalfa  Weevil. 
The  desire  of  the  county  horticultural  commissioners  as  expressed  at 
Ihe  Santa  Barbara  convention  regarding  more  strenuous  quarantine 
(»rders  against  the  white  fly  has  been  granted,  and  a  more  stringent 
extended  order  has  been  declared  against  the  alfalfa  weevil.  A  new 
order  has  now  been  declared,  including  nursery  stock  from  the  states 
where  this  alfalfa  weevil  is  known  to  exist. 

Two  Important  Laws. 
With  the  Hawaiian  and  National  quarantine  laws  we  are  much  better 
protected  than  heretofore,  and  I  believe  we  may  feel  quite  secure,  as  I 
think  we  may  keep  our  orchards  at  their  best,  which  means  the  finest  in 
the  world. 

County  Ordinances. 
We  have  a  ruling  from  the  Attorney  General  that  our  county  quar- 
antine ordinances  are  right  and  proper  in  case  they  infringe  no  State 
laws.  Their  enforcement,  however,  can  not  be  left  to  the  county  hor- 
ticultural commissioners,  but  must  be  carried  to  the  courts.  If  thought 
desirable,  the  law  could  be  so  amended  as  to  give  the  county  horti- 
cultural commissioners  authority  to  enforce  any  such  ordinance. 

Change  of  Pr990nt  Law. 

There  is  a  suggestion  that  was  made  at  the  recent  State  Nurserymen's 
Association  to  change  the  law,  making  the  county  horticultural  com- 
missioners state  officers,  under  the  State  Horticultural  Commissioner, 
so  as  to  make  quarantine  action  and  control  measures  more  uniform. 
They  would  then  cease  to  be  county  officers.  I  would  urge  the  fact  that 
our  horticultural  laws  are  now  working  well,  our  county  horticultural 
commissioners  are  able  and  alert,  and  their  work  is  increasingly  efficient. 
I  greatly  question  the  advisability  of  making  any  decided  changes  in 
our  law.  The  change  referred  to  above  would,  I  believe,  be  inopportune 
at  the  present  time.  A  not  very  important  but  convenient  measure 
would  be  secured  by  a  change  of  the  law  making  any  one  who  has  passed 
an  examination  in  any  county  as  a  candidate  for  county  horticultural 
commissioner  eligible  in  any  other  county  of  the  State. 

Crop  Reports. 
We  hope  our  crop  reports  and  orchard  statistics  may  be  retiuired  by 
law  of  the  several  county  horticultural  commissioners.  They  are  now 
required  by  the  State  Commissioner  of  Horticulture.  These  crop 
reports  are  greatly  appreciated  and  will  more  and  more  be  considered  a 
great  asset  of  the  State. 

White  Fly. 
You  will  all  be  pleased  to  learn  that  we  have  made  a  sustained  war- 
fare against  the  white  fly  at  Marj-sville.  We  have  sprayed  once  and 
fumigated  twice  at  a  considerable  expense.  I  feel  that  we  nuist  extir- 
pate this  pest  at  any  cost.  Can  we  afford  to  tolerate  such  a  menace 
within  the  confines  of  the  State  ? 
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Lectures. 
As  soon  as  I  took  office,  in  obedience  to  the  law,  I  commenced  to  lec- 
ture in  the  various  towns  and  counties  as  time  and  opportunity  per- 
mitted. I  have  now  addressed  over  fifty  audiences  in  thirty  different 
counties.  I  am  very  glad  to  do  this,  as  it  enables  me  to  acquaint  myself 
with  the  needs,  resources,  and  possibilities  of  the  several  counties  of  the 
State  and  to  come  into  closer  touch  with  the  county  horticultural  com- 
missioners and  the  many  horticulturists  of  the  State. 

The  Commiesion  of  Use. 

I  wish  again  to  invite  most  heartily  all  of  you  to  use  the  office  of  the 
State  Horticultural  Commissioner.  There  is  no  place  in  the  country 
where  you  can  get  such  prompt,  accurate,  and  helpful  information  as 
with  us.  We  have  now  a  large,  accurately-named,  systematic  collection 
of  insects  which  enables  quick  identification  and  practical  advice.  We 
nre  also  now  equipped  to  give  practical  aid  regarding  the  many  fungoid 
troubles  that  will  more  and  more  strike  at  the  best  interests  of  the  fruit 
growers. 

You  can  help  us  greatly  by  collecting  and  sending  to  us  fifty  or  more 
specimens  of  any  insect  that  attracts  attention,  either  as  a  friend  or 
enemy.  Such  action  on  your  part  will  not  only  greatly  add  to  our 
collection  at  Sacramento,  but  will  make  us  able  to  build  up  for  each 
county  horticultural  commissioner  a  collection  that  will  greatly  aid  him 
in  his  service  to- the  public. 

Chairman  Cook.  W.  H.  Volck  will  now  address  the  convention  on 
**The  Control  of  Ked  Spiders.'' 

THE  CONTROL  OF  RED  SPIDERS. 

By  W.  H.  Volck,  Watsonville,  Cal. 

The  various  kinds  of  mites  which  attack  cultivated  plants  are  at  times 
responsible  for  considerable  damage  to  crops.  In  California  we  have 
three  important  species  which  are  frequently  troublesome,  namely,  the 
citrus  red.  spider  (Tetranychus  mytilaspidis)^  the  yellow  mite  {Tet- 
ranychus  bimaculatus  Harvey)  and  the  almond  red  spider  (a  species 
of  Bryohia),  These  mites,  while  commonly  thought  of  as  insects,  are 
really  more  closely  related  to  the  spiders.  The  species  just  men- 
tioned are  all  very  minute,  being  scarcely  visible  without  a  lens;  but 
their  ability  to  multiply  at  a  very  rapid  rate  makes  them  capable  of 
inflicting  much  damage.  The  citrus  red  spider  may  pass  through  six- 
teen generations  in  a  year,  and  each  female  can  produce  thirty  to  sixty 
individuals.  Often,  the  greater  portion  of  these  will  be  females.  Thus, 
in  nine  weeks,  the  offspring  of  one  mite  can  be  upward  of  1,800  indi- 
viduals. Reproduction  is  by  means  of  eggs  which  hatch  whether  fer- 
tilized or  not,  the  only  difference  being  that  the  unfertilized  eggs 
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produce  males,  while  all  fertilized  embryos  appear  to  develop  into 
females. 

The  eggs  are  laid  on  the  surface  of  the  plant,  especially  along  the 
midribs  of  the  leaves,  on  both  surfaces.  The  young  mites  feed  con- 
stantly, except  when  moulting,  and  the  process  of  feeding  consists  in 
sucking  the  juice  from  the  outer  layer  of  cells  on  the  leaves  and  fruit. 
But  little  mechanical  injury  is  done,  and  badly  discolored  leaves  may 
recover  if  the  mites  are  removed.  Continued  infestation  results  in  a 
much  faded  and  browned  foliage,  and  even  partial  defoliation.  The 
truit  also  loses  color  as  if  put  through  a  process  of  bleaching. 

The  almond  red  spider  behaves  in  much  the  same  way,  differing  most 
in  production  of  winter  eggs,  which  may  remain  on  the  trees  from  mid- 
summer to  the  following  spring  before  hatching.  Frequently  these 
eggs  are  so  numerous  as  to  produce  red  patches  on  the  twigs  and 
branches  where  they  have  been  laid.  This  mite  may  produce  more 
rapid  and  serious  injury  than  the  citrus  species,  and  is  often  responsible 
for  crop  failures.  The  almond  mite  feeds  quite  generally  on  deciduous 
trees,  but  develops  most  readily  on  almonds.  It  is  apparently  confined 
to  such  fruit  trees  and  can  not  be  bred  on  clovers,  as  its  scientific  name 
implies.  It  is  a  difficult  species  to  rear  under  artificial  conditions,  so 
its  habits  are  less  well  known  than  those  of  the  other  species  treated  in 
the  paper. 

The  yellow  mite  (Tetravychus  himaculatus  Harvey),  is  more  nearly 
related  to  the  orange  red  spider.  Its  life  history  is  much  the  same,  and 
has  been  well  worked  out,  with  the  exception  of  the  method  of  wintering 
over.  Our  present  state  of  knowledge  indicates  that  this  is  accom- 
plished through  hibernating  of  very  slightly  active  females.  This  mite 
feeds  on  many  kinds  of  plants,  including  annual  crops,  and  in  fact  does 
its  greatest  damage  to  some,  such  as  hops.  It  also  attacks  strawberries, 
and  is  found  on  numerous  weeds.  Fruit  trees  are  not  exempt,  and 
when  attacked  are  greatly  injured.  The  most  evident  distinguishing 
character  of  a  yellow  mite  infestation  is  the  presence  of  considerable 
very  fine  cob  web,  covering  the  foliage. 

Methods  of  Control. 

Many  interesting  things  could  be  said  about  the  habits  and  life  history 
of  these  mites,  but  the  purpose  of  this  paper  is  the  discussion  of  control 
methods.  The  first  investigation  of  a  red  spider  problem  in  this  State 
was  that  conducted  by  the  State  University  in  southern  California  in 
1902,  and  dealing  with  the  orange  species.  This  investigation  devel- 
oped the  fact  that  the  citrus  red  spider  was  very  sensitive  to  sulphur, 
and  might  be  readily  controlled. 

If  sulphur  particles  were  well  distributed  over  the  foliage,  and 
retained  in  place  by  any  suitable  means,  a  long  continued  action 
resulted,  which  killed,  not  only  those  mites  present  at  the  time  of  spray- 
ing, but  also  any  hatching  from  eggs.  This  was  an  important  advantage 
ever  the  then  existing  treatment,  which  consisted  in  spraying  with  a 
dilute  solution  of  sodium  sulfide.     This  treatment  sufficed  to  kiHonlv 
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those  mites  present  at  the  time  of  spraying  and  left  the  eggs  to  hatch, 
a  condition  which  demanded  spraying  at  intervals  of  three  weeks  until 
natural  conditions  became  unfavorable  to  the  red  spiders. 

Dusting  with  sulphur  has  also  been  resorted  to,  but  gave  poor  results, 
owing  to  the  failure  in  distribution  and  adhesion.  For  these  reasons 
the  sulphur  was  mechanically  mixed  with  water,  to  which  had  been 
added  some  flour  paste,  and  the  trees  thoroughly  sprayed  in  such  a 
manner  as  to  wet  both  surfaces  of  the  leaves.  This  mixture  proved 
entirely  successful,  completely  controlling  the  citrus  red  spider  at  any 
season  of  the  year.  However,  in  this,  as  well  as  in  most  other  matters, 
prevention  is  preferable  to  cure,  and  makes  the  proper  timing  of  the 
spraying  important.  In  this  connection,  it  has  been  demonstrated  that 
under  southern  California  conditions,  spraying  in  August  will  render 
orange  and  lemon  orchards  immune  for  the  year. 

In  actual  practice,  the  sulphur-flour  paste  formula  has  not  been  as 
much  used  as  its  merits  justify,  but  resort  has  been  had  to  spraying 
with  sulphur  solutions.  While  these  solutions  kill  by  cfmtact,  as  has 
been  explained,  they  do  not  have  sufficient  lasting  effect.  Such  sulphur 
solution  as  lye-sulphur  and  lime-sulphur  will  prove  injurious  to  foliage 
if  used  at  all  strong.  The  hi^h  dilution  necessary  to  prevent  injury 
will  leave  so  little  sulphur  deposited  after  the  water  has  evaporated 
that  the  young  mites  may  not  be  killed  when  they  hatch  a  week  or  ten 
days  later.  The  practice  of  using  lime-sulphur  solution  could  be  much 
improved  by  adding  a  few  pounds  of  sublimed  sulphur  to  each  tank, 
provided,  of  course,  that  there  is  sufficient  agitation  to  keep  it  uni- 
formly mixed.  Finally,  the  use  of  flour  paste  is  doubly  advisable,  as 
will  appear  later. 

In  1903,  the  writer  was  sent  to  Sutter  County  to  investigate  a  very 
refractory  case  of  almond  red  spider  infestation.  The  usual  practice 
of  dusting  with  sulphur  had  proved  absolutely  worthless,  for  reasons 
which  are  not  fully  understood.  This  infestation  yielded  to  the  sulphur- 
flour  paste  mixture,  although  scmie  lye-sulphur  solution  was  added  to 
give  ([uicker  results  on  the  adult  mites,  which  were  present  in  enormous 
numbers.  As  with  the  citrus  red  spider,  proper  timing  of  the  appli- 
cation is  important.  The  spraying  should  be  done  before  much  injury 
has  developed.  This  will  be  shortly  after  blooming,  when  enough 
foliage  has  grown  to  hold  the  spray  well. 

Another  method  of  treatment  appears  to  give  promise  with  the 
almond  mite.  That  is  winter  spraying  with  crude  oil  emulsion.  Such 
deciduous  trees  as  are  injured  by  this  red  spider  are  frequently  in  need 
of  some  winter  sprayinu:  to  kill  moss  and  scale.  Also,  there  appears  to 
])e  great  possibilities  in  the- way  of  stimulation  by  the  use  of  oily  winter 
sprays.  So  marked  are  the  stimulating  effects  of  crude  oil  emulsion 
that  I  predict  considerable  use  of  it,  or  some  similar  material,  for  that 
purpose  alone.  It  hapj)ens  that  the  crude  oil  spray  is  also  capable  of 
killing  red  si)ider  eggs,  and  a  marked  degree  of  control  has  already  been 
observed  as  a  result  of  such  spraying. 
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The  almond  mite  should  not  he  dismissed  without  some  discussion  of 
the  dusting  method  of  control,  for  very  marked  benefit  has  been 
obtained  by  the  use  of  dry  sulphur. 

Some  kind  of  a  blowing  machine  is  needed  for  this  work,  and  it  is 
best  to  use  a  mixture  of  hydrated  or  fine  lime  dust  as  a  diluent  for  the 
sulphur.  The  first  dusting  should  be  applied  early  in  the  spring, 
shortly  after  blossoming,  this  to  be  followed  in  three  to  four  weeks  by  a 
second  application ;  more  dustings  to  be  applied  if  it  proves  necessary. 

The  Yellow  Mite. 

The  year  following  the  experiments  with  the  almond  red  spider 
(1904),  I  applied  the  sulphur-flour  paste  sulfide  of  soda  mixture  to 
hops  at  Wheatland  in  an  effort  to  control  the  yellow  mite  {Tetranychus 
bimaculatus  Harvey).  This  experiment  did  not  prove  successful,  as  it 
was  found  the  species  in  question  resisted  the  action  of  sulphur  almost 
completely.  This  resistance  is  so  marked  that  the  mite  can  develop 
when  foliage,  well  covered  with  sulphur,  was  enclosed  in  paper  bags 
and  exposed  to  the  high  temperature  of  that  locality. 

Some  years  later  (1911),  W.  B.  Parker,  agent,  engaged  in  truck  crop 
and  stored  products  insect  investigation,  Bureau  of  Entomology,  U.  S. 
Department  of  Agriculture,  was  more  successful  in  the  control  of  this 
mite  by  the  use  of  a  dilute  lime-sulphur  solution  containing  flour  paste. 
In  this  case  the  paste  was  used  to  increase  the  covering  or  wetting 
power  of  the  spray.  The  killing  with  this  mixture  is  entirely  a  matter 
of  contact,  and  the  application  may  require  repeating  two  or  three 
limes  for  continued  control. 

It  appears  then  that  a  double  advantage  has  been  demonstrated  for 
the  use  of  flour  paste  in  spray  materials  intended  for  the  control  of 
mites ;  not  only  may  particles  of  solid  sulphur  be  made  to  adhere 
firmly  to  the  foliage,  but  the  wetting  power  of  th(»  spray  will  be  greatly 
increased. 

Natural  Control  of  Red  Spider. 

Most  species  of  mites  (especially  the  citrus  and  almond  red  spiders) 
are  subject  to  very  marked  and  rapid  reduction  in  abundance  as  a 
result  of  natural  causes,  including  predaceous  insects,  parasites,  and 
climatic  conditions.  It  frequently  happens  that  the  man  who  sprays 
bis  orchard  at  the  time  when  the  red  spider  attacks  look  the  worst,  will 
not  come  out  raucli  better  than  his  neighbor,  who  does  nothing.  Such 
experience  should  not,  however,  be  taken  as  an  argument  in  favor  of  the 
do-nothing  policy,  but  on  the  other  hand,  they  do  argue  strongly  in 
favor  of  timing  the  treatment  so  as  to  have  preventive  effect ;  that  is, 
spraying  before  the  mites  have  become  numerous,  in  order  to  prevent 
them  from  becoming  so. 

Spray  Formulas. 
The  original   flour  paste-sulphur   formula   is   prepared  as  follows: 
Mix  wheat  flour  with  water  at  the  rate  of  one  pound  to  the  gallon,  and 
heat  to  the  boiling  point.     The  paste  so  formed  will  be  quite  free  from 
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lumps,  if  the  flour  has  been  properly  mixed  with  the  cold  water.  This 
can  be  done  by  washing  it  through  a  box  with  a  window  screen  bottom. 

The  stock  paste  solution  so  formed  is  used  at  the  rate  of  four  gallons 
to  100  gallons  of  water  in  the  spray  tank.  To  this  diluted  mixture 
may  be  added  sublimed  sulphur  or  a  sulphur  solution,  or  both.  Sub- 
limed sulphur  may  be  used  at  the  rate  of  5  to  10  pounds  to  the  100 
gallons.  The  5-pound  mixture  is  sufficiently  strong  if  the  spraying  is 
done  properly. 

Sulphur  solutions  may  be  used  at  the  rate  of  1  to  6  pounds  of  sulphur 
(in  the  form  of  poly  sulfides)  to  the  100  gallons.  A  good  formula  for 
both  citrus  and  almond  red  spider  may  thus  be  made  up  : 

Water    100  gallons 

Flour   paste    ^ 4  gallons 

Sublimed  sulphur 5  pounds 

36-deg:ree  lime-sulphur   solution 1  gallon 

Thorough  agitation  is  necessary  fo  keep  to  sulphur  in  uniform  sus- 
pension. Parker  recommends  this  formula,  minus  the  sublimed  sul- 
phur, for  yellow  mite  on  hop.  Commercial  lime-sulphur  solution  is 
now  readily  obtainable.  It  is  more  convenient  to  use  than  the  Ij'^e- 
sulphur  formula,  so  that  material  will  not  be  discussed  here. 

Iron  Sulfide. 

Sublimed  sulphur  is  at  best  a  coarse  material.  A  much  finer  form 
of  sulphur  is  produced  by  precipitation  of  lime-sulphur  solution  with 
copperas  (iron  sulfate). 

Water   100  gallons 

Flour  paste 4  gallons 

Lime-sulphur  solution 5  quarts 

Copperas  (Iron)  sulfate 2  pounds 

Add  the  solution  of  copperas  to  the  fully  diluted  mixture  in  the  spray 
tank,  with  proper  agitation. 

This  formula  will  be  found  very  satisfactory  for  treating  the  almond 
red  spider  on  various  deciduous  trees,  and  may  be  used  on  oranges  for 
the  August  spraying,  or  after  the  fruit  is  picked.  If  applied  too  near 
picking  time,  the  fruit  may  be  stained. 

Sulphur  Injury. 

In  some  cases  foliage  may  be  injured  even  by  very  dilute  sulfide 
solutions.  Peach  trees,  have  at  times  shown  a  high  degree  of  sensi- 
tiveness. In  cases  where  injury  developes  the  lime-sulphur  should  be 
much  reduced  in  strength  or  eliminated  entirely.  In  the  iron  sulfide 
formula  the  lime-sulphur  solution  may  be  reduced  to  three  quarts,  or 
the  commercial  material  can  be  used,  in  which  case  both  lime-sulphur 
solution  and  copperas  are  omitted.  Also,  the  sublimed  sulphur  form- 
ula just  given,  with  lime-sulphur  solution  omitted,  will  be  found  satis- 
factory. Commercial  iron  sulfide  should  be  used  at  the  rate  of  6  to  12 
pounds  to  the  100  gallons. 
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Crude  Oil  Emulsion. 
The  crude  oil  winter  spray  intended  for  use  on  all  deciduous  trees, 
while  dormant,  ifi  readily  prepared  according  to  this  formula : 

Water  - 175  gaUons 

Lye   (caustic  soda) 4  pounds 

Soap  oil  (oellc  acid) 1  gallon 

Crude  oil ^ 25  gallons 

Place  in  the  spray  tank  in  the  order  mentioned,  with  agitation  in 
motion.  Warm  the  soap  oil  if  it  is  not  thoroughly  liquid.  In  place  of 
the  oelic  acid,  in  case  it  can  not  be  obtained,  use  20  pounds  of  whale-oil 
soap.     Very  hard  water  may  require  more  soap. 

This  formula  should  convert  the  crude  oil  into  a  brown  colored 
emulsion,  which  is  easily  agitated  to  a  uniform  mixture. 

Dusting  Mixture. 
A  good  material  for  use  in  dusting  machines  is  prepared  as  follows : 

Hydrated  lime 100  pounds 

Sublimed  sulphur 20  pounds 

Apply  very  thoroughly  so  that  the  trees  will  show  a  good  coating  of 
the  powder. 

Niootine  in  Red  Spider  Sprays. 
While  nicotine  is  not  very  eflfective  against  mites,  its  use  in  red  spider 
sprays  may  at  times  be  advisable  to  control  aphids.    In  such  cases 
**  Black  Leaf  40''  may  be  added  to  any  of  the  liquid  formulas  at  the  rate 
of  1  pound  to  100  gallons. 


Chairman  Cook.  Mr.  Volck  has  had  a  great  deal  of  experience  in 
this  matter  and  will  be  glad  to  answer  any  questions  in  regard  to  same. 
Has  any  one  any  questions  to  ask? 

A  Member.  Do  the  red  spiders  multiply  according  to  the  condition 
of  the  weather  ? 

Mr.  Volck.  Yes,  but  just  what  those  are  would  be  difficult  for  me 
to  say.  Those  conditions  are  not  exactly  known.  I  may  say  that  at 
times  it  is  a  little  too  warm,  at  times  a  little  too  dry,  or  may  be  at  other 
times  it  may  be  just  right;  that  has  not  been  fully  determined.  You 
know  in  some  cases  they  grow  much  better  under  protection  than  out 
under  natural  conditions,  and  frequently  they  are  worse  in  green- 
houses than  other  places,  and  they  will  readily  develop  on  moist  soil  or 
soil  that  has  been  under  some  sort  of  cover,  such  as  a  paper  bag.  showing 
that  the  external  climatic  conditions  in  California  are  not  favorable. 
The  same  is  true  of  many  insects.  The  almond  mite  develops  better  in 
the  warm  interior  sections  than  along  the  coast,  and  the  same  is  true  of 
the  citrus  red  spider. 

A  Member.     Are  the  red  spiders  migratory  ?    Do  they  come  and  go  ? 

Mr.  Volck.  No,  they  are  not  migratory,-  but  usually  remain  in  one 
place,  excepting  when  the  food  supply  runs  out  they  will  go  somewhere 
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A  ^Iember.  Why  are  red  spiders  more  numerous  along  roadsides 
than  in  orchards? 

Mr.  VoLCK.  I  do  not  know  as  I  have  any  satisfactory  explanation 
for  that.  I  always  thought  that  it  might  be  due  to  the  influence  of 
dust  settling  on  the  treei?,  but  I  couldn't  say  that  this  has  anything  to 
do  with  it. 

Mr.  ScH['LZ.  When  is  the  best  time  to  spray  for  the  citrus  red 
spider  ? 

]Mr.  VoLCK.  I  do  not  know  about  all  parts  of  the  State — about  how 
often  they  should  be  applied  in  the  Sacramento  and  San  Joaquin  valleys, 
but  in  the  southern  part  of  California,  the  proper  time  to  spray  for  the 
citrus  red  spider  is  in  the  month  of  August.  Use  sublime  sulphur  with 
flour  paste,  and  you  can  also  use  the  lime-sulphur  solution,  if  you  wish. 

Mr.  Chapman.  You  say  to  spray  before  they  come;  how  are  you 
going  to  tell  when  they  are  coming?  We  can't  go  out  and  find  out 
about  these  things.  When  they  appear  won't  it  be  time  to  go  after 
them  ? 

^Ir.  VoLCK.  That  is  an  entirely  wrong  way ;  spray  regularly  in  your 
orchard ;  go  over  the  ground  very  carefully  with  your  sprays. 

Mr.  Chapman.     You  know  that  is  impracticable. 

Dr.  Cook.  When  I  came  from  INIichigan  about  twenty-five  years  ago 
the  people  were  just  commencing  to  spray  for  certain  fungous  diseases 
and  troubles  there.  Now  and  then  they  would  spray,  waiting  until 
there  were  evidences  of  attack,  then  they  would  spray ;  but  that  caused 
great  trouble  and  now  they  don't  hesitate,  they  spray  every  year.  I 
agree  with  Mr.  Volck. 

Mr.  Chapman.  Suppose  you  have  red  spider  only  once  in  five  years. 
AVould  you  go  through  your  orchards  and  spray  every  year? 

]\Ir.  Volck.  They  should  be  sprayed  in  advance  rather  than  after 
the  red  spider  has  appeared. 

Mr.  Pease.  Mr.  Volck  has  stated  that  it  does  not  always  appear. 
Perhaps  this  year  may  be  bad  and  next  year  we  may  not  have  trouble 
at  all.     Would  you  spray  whether  the  spider  was  there  or  not? 

Mr.  Volck.     Yes. 

Dr.  Cook.  I  believe  that  is  the  mast  important  thing  that  will  be 
said  at  this  convention.  Mr.  Teague  of  the  Limoneira  Companj'  spent 
between  five  and  six  thousand  dollars  last  year  in  firing  his  orchards  for 
frost  j)rotection.  and  saved  thousands  on  that  account. 

Mr.  Pease.  One  more  question.  If  we  haven't  any  spiders  and 
there  an*  not  very  many  eggs  there,  how  long  will  the  effect  of  your 
sprayinir  last  ?     And  suppose  it  comes  later. 

Mr.  Volck.     One  year. 

:\rr.  I'EASE.     Will  it  kill  the  eggs  ? 

.Mr.  Volck.  The  young  mites  will  be  killed  when  hatched  from  the 
eggs  if  the  application  is  put  on  properly. 

:\rr.  Pease.     How  Iousj:  will  it  last  ? 
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^fr.  VoLCK.  For  a  year — spray  regularly  in  August  and  you  will 
keep  the  red  spider  under  control. 

1    Mr.  Pe.\se.     I  have  not  had  red  spider  in  our  locality  in  August; 
they  appeared  in  May  and  dispersed  by  the  end  of  June. 

Mr.  Chapman.  One  more  question.  Will  the  red  spider  after  being 
sprayed  be  exterminated  completely  and  be  introduced  again  ? 

Mr.  VoLCK.  I  do  not  claim  to  exterminate  anything.  There  will 
always  be  some  mites  left,  and  they  will  have  to  be  sprayed  again  next 
year. 

^Ir.  Jones.  I  would  like  to  ask  in  regard  to  the  application  of  dry 
sulphur  dust.     Has  the  temperature  anything  to  do  with  its  effects? 

Mr.  Volck.  Yes,  it  has  considerable  to  do  with  it.  Along  the  coast 
we  do  not  have  very  good  results  using  dry  sulphur  on  anything. 

Mr.  Jones.  If  the  weather  is  warmer,  then  it  is  more  effective.  Is 
that  right  ? 

]\rr.  Volck.     Yes. 

Mr.  Ci'NDiFF.  Can't  you  control  the  red  spider  with  dry  sulphur 
much  cheaper  than  with  the  liquid  spraying  with  one  application? 
Isn't  it  cheaper  than  with  liquid? 

Mr.  Volck.  You  might,  but  it  won't  control  nearly  so  completely 
as  the  liquid;  the  dust  application  put  on  in  August  will  have  little 
material  effect  in  January  or  February. 

^Ir.  Cx^NDiPF.  We  absolutely  control  it  in  our  section  with  one 
application,  put  on  much  earlier,  using  a  large  machine,  which  dusts  it 
thoroughly  over  the  trees,  and  it  can  be  done  for  one  eighth  the  expense 
per  application  of  the  flour  paste  application.     We  use  both. 

Mr.  Jones.     What  kind  of  sulphur  do  you  use. 

Mr.  Volck.     Best  made  of  sublime  sulphur. 

Mr.  Pease.  In  using  dry  sulphur,  don't  you  always  depend  upon 
the  heat  for  sticking;  for  making  the  sulphur  fumes? 

Mr.  Volck.  The  essential  difference  between  dry  sulphur  and  sul- 
phur liquid  spray  is  that  you  get  better  adhesion  with  the  liquid  spray 
and  your  material  remains  longrer  on  the  tree.  Sulphur  dusting  has  to 
be  effective  within  a  short  time  after  it  is  applied,  for  rains  and  winds 
shake  it  off  the  tree ;  whereas  if  put  on  with  flour  pa^ste  it  sticks  there 
and  stavs  for  months. 


Chairman  Cook.  The  next  subject  will  interest  you  all,  I  am  sure — 
our  laws  and  the  nurserymen.  Wo  are  favored  in  having  so  able  a  man 
as  is  Mr.  George  C.  Roeding  to  present  this  subject.  I  take  great 
pleasure  in  introducing  to  you  Mr.  George  C.  Roeding — Mr.  Roeding. 
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HORTICULTURAL  LAWS  AND  THE  NURSERYMEN. 

By  Geo.  C.  Roeding,  Fresno,  Oal. 

Oiir  laws  as  I  understand  them  are  created  for  the  purpose  of  doing 
the  most  good  to  the  greatest  number  of  our  people  and  are  not  enacted 
for  the  benefit  or  the  injury  of  any  of  our  citizens  in  the  legitimate 
pursuance  of  their  vocation. 

It  must  be  admitted  that  a  business  is  developed  as  a  result  of  certain 
demands  which  may  exist  in  a  community,  or  as  a  result  of  the 
exigencies  of  trade  which  may  cause  that  business  to  cover  a  wide  scope 
of  territory. 

A  man  engaged  in  business  endeavors  to  exert  his  powers  and  his 
intelligence  to  keep  abreast  of  the  times  and  be  in  touch  with  those  who 
desire  to  purchase  the  product  which  he  may  manufacture  or  produce. 

I  am  going  to  speak  of  California  first,  in  the  discussion  of  this  sub- 
ject, for  if  there  is  any  one  state  in  the  Union  in  which  our  horticultural 
development  has  surpassed  in  its  extent  and  along  modern  and  pro- 
gressive lines,  it  is  this  most  resourceful  State  of  ours.  It  is  due  to  the 
intelligence  of  a  certain  class  of  men  that  these  remarkable  strides  have 
been  made,  and  I  do  not  think  I  am  making  any  grave  exaggeration 
when  I  say  that  our  nurserymen  are  largely  responsible  for  placing  the 
fruit  business  on  the  high  plane  on  which  it  stands  today.  It  is  through 
their  foresight,  and  their  realization  of  what  could  be  accomplished  that 
they  have  introduced  so  many  valuable  fruits,  and  ornamental  trees  and 
shrubs  which  has  placed  California  in  a  class  by  itself. 

The  burning  question  which  arises  in  their  minds  now,  is,  shall  they 
go  on  putting  forth  the  best  that  is  in  them  to  supply  fruits ;  finer  and 
a  greater  variety  of  ornamental  trees  and  plants;  or  will  they  quit 
altogether  and  engage  in  other  pursuits  from  which  they  can  derive  a 
living  without  being  constantly  harassed  by  laws  whose  main  purport 
seems  to  be  to  throttle  them. 

It  is  useless  to  deny  that  this  is  the  condition  of  affairs  as  they  exist 
to-day,  and  with  every  succeeding  year  they  are  becoming  more  drastic 
in  their  application. 

Every  railroad  company  and  every  citizen  of  this  State  foresees  the 
great  possibilities  that  lie  before  us,  and  in  attracting  immigration  to 
this  coast,  it  is  done  with  the  purpose  of  inducing  settlers  to  buy  small 
tracts  of  land  and  develop  them,  more  so  in  horticultural  products  than 
in  any  other  one  thing. 

Those  who  have  been  merely  casual  observers,  are  impressed  with 
the  fact  that  our  development  in  horticulture  is  still  in  its  infancy  and 
that  there  are  great  possibilities  before  us.  There  are  thousands  of 
acres  of  land  in  this  State  open  for  development,  and  the  strides  which 
are  being  made  in  hydroelectric  power  and  in  our  irrigation  S5'stenis 
will  eventually  bring  many  of  these  lands  into  a  high  and  intensive 
state  of  cultivation. 

The  advancement  of  our  horticultural  interests  is  depenc^it  without 
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a  question  of  doubt  on  the  nurserymen,  for  they  are  the  only  ones  who 
are  going  to  make  an  eflfort  to  introduce  new  fruits  and  plants,  and 
propagate  them  for  sale.  It  is  not  necessary  for  me  to  dwell  very  much 
on  this  subject,  for  you  to  understand  that  the  business  must  bring 
adequate  returns  or  it  can  not  exist. 

It  is  not  going  to  be  my  purpose  to  discuss  radical  changes  in  our 
laws  to  correct  existing  evils,  in  this  paper,  but  rather  the  application 
of  these  laws.  This  is  not  an  admission  that  our  laws  as  now  admin- 
istered are  satisfactory  to  the  nurserymen  of  this  State,  because  they 
are  not,  and  although  I  am  decidedly  in  favor  of  having  them  under 
state  control  and  so  far  as  it  is  possible  to  do  so,  to  have  them  uniform, 
this  in  itself  will  not  correct  conditions  entirely,  for  there  will  always 
be  more  or  less  conflict. 

There  is  no  one  who  will  not  concede  that  a  nursery  business  requires 
the  closest  application  and  the  most  intelligent  effort  to  succeed;  then 
why  should  it  not  be  accorded  the  same  treatment  on  the  part  of  our 
horticultural  commissioners  as  any  other  branch  of  the  fruit  business? 
The  aim  of  our  commissioners  seems  to  be  directed  solely  at  the  nursery- 
men, and  they  are  forced  to  believe  that  they  are  the  ** goats"  for  every 
new  law  and  ordinance  that  is  enacted. 

It  costs  money  to  raise  trees,  and  this  in  connection  with  the  fact  that 
trees  must  be  grown  and  started  several  years  in  advance  of  their  sale, 
the  nurserymen  being  compelled  to  anticipate  what  the  call  will  be  for, 
increases  the  cost  of  his  trees  to  a  still  greater  degree  on  account  of 
those  which  must  be  burned  because,  as  it  often  happens,  they  are  not 
in  demand.  A  nurseryman  for  his  own  good  wants  to  keep  his  stock 
dean  and  free  of  pests,  and  there  is  no  reason  for  holding  up  and  con- 
demning his  stock  because  an  insect  or  disease  may  be  found  on  a  few 
of  his  trees  than  there  would  be  for  holding  up  a  shipment  of  fruit  for 
the  same  cause.  Counties  are  drawing  lines  of  demarcation  prohibiting 
the  shipment  of  certain  classes  of  nursery  stock  between  them,  without 
inspection;  still  there  is  just  as  much  chance  and  even  more  so,  in 
carrying  pesits  on  the  fruits  which  pass  through  on  the  railroad  trains 
between  these  counties  and  no  effort  is  made  toward  inspecting  this 
fruit,  and  even  if  an  occasional  pest  was  found  on  it,  it  would  not  be 
eondenmed  for  shipment. 

The  nurserymen  of  California  are  expected  to  furnish  trees  true  to 
name,  and  in  order  to  supply  such  stock  it  is  necessary  to  cut  their  buds 
from  bearing  trees,  and  preferably  such  trees  in  an  orchard  which 
produce  an  abundance  of  fruit  of  the  very  best  quality.  How  many  of 
such  orchards  are  there  which  do  not  have  pests?  Even  after  fumi- 
gating and  washing  the  bud  sticks,  a  pest  may  get  established  in  a 
nursery  in  spite  of  all  the  precautions  that  may  be  exercised  to  prevent 
it.  Is  it  right  or  just  that  the  entire  nursery  should  be  condemned  for 
this  reason? 

The  nurserymen  are  constantly  moving  their  nurseries  to  new 
localities,  trying  as  far  as  possible  to  get  as  far  away  from  orchard 
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districts  as  they  can.  They  seek  the  very  best  land  in  such  places  with 
no  other  purpose  than  to  grow  the  best  of  stock  and  satisfy  the  demands 
of  their  ow^n  conscience  and  their  customers,  to  supply  high  grade  stock. 

These  are  facts  which  can  not  be  controverted.  Why  is  it  then  that 
a  nurseryman 's  stock  is  held  up  and  whole  carloads  condemned  because 
a  few  trees  may  be  found  to  be  diseased  ?  Travel  from  one  end  of  this 
State  to  the  other  and  there  is  not  a  single  locality  in  which  fruit  grow- 
ing is  carried  on  in  which  pests  and  diseases  will  not  be  found.  I  do 
not  think  any  horticultural  commissioner  wilfully  wants  to  ruin  the 
business  of  any  nurseryman,  but  this  is  what  he  does  when  he  gives 
newspaper  publicity  to  the  fact  that  he  has  found  certain  pests  on  a 
shipment  of  nursery  stock,  and  even  goes  so  far  as  to  prohibit  the  ship- 
ment of  other  classes  of  stock  which  have  never  been  known  to  be 
attacked  by  this  pest. 

The  horticultural  commissioners  and  nurserymen  should  work  in 
harmony  to  hold  pests  in  check,  for  it  is  only  by  following  some  such 
plan  as  this  that  the  nurseries  of  California  can  continue  to  remain  in 
business.  There  is  not  a  nursery  of  any  consequence  that  has  not  pests 
and  di.seases  to  contend  with,  and  if  every  intelligent  effort  is  being 
made  to  hold  these  diseases  in  check,  drastic  ordinances  aimed  prin- 
cipally at  the  nursery  interests  should  not  be  enforced  without  very' 
careful  consideration.  A  continuance  of  the  course  which  is  now  being 
followed  throughout  the  State  will  result  ultimately  in  the  extermina- 
tion of  the  nursery  business  entirely,  which  to-day  bears  a  very  impor- 
tant part  in  the  upbuilding  of  our  horticultural  interests. 

A  few  words  relative  to  interstate  shipments:  California  is  fencing 
herself  in  against  the  shipment  of  all  classes  of  nursery  stock  from  a 
group  of  the  southern  states  on  account  of  the  white  fly,  and  now 
Arizona  takes  a  step  in  the  same  direction  by  prohibiting  entry  of  citrus 
trees  and  grapevines  from  (California  except  from  certain  counties  and 
districts  which  are  supposedly  free  from  the  pasts  mentioned  in  the 
quarantine  order.  Apparently  no  thought  is  given  to  the  nurserymen 
who  may  have  stock  growing  in  these  districts.  With  the  stroke  of  a 
pen,  they  are  peremptorily  prevented  from  carrying  on  their  business, 
hecause  their  nurseries  happen  to  be  within  the  restricted  area. 

Why  should  we  be  singled  out?  Why  does  not  the  State  Commis- 
sioner of  Arizona  prohibit  the  shipment  of  California  fruit  into  Arizona 
except  from  the  favored  counties,  giving  as  one  of  his  reasons  for  this 
drastic  and  unreasonable  law  that  Arizona  had  sufficient  fruit  of  its 
own  to  nief4  its  demands  and  did  not  need  the  California  product? 
This  is  the  argument  he  uses  against  our  citrus  nur.sery  stO(?k.  Why 
does  our  State  Conmiissioner  of  Horticulture  make  this  law  so  sweeping 
in  its  effect  against  all  classes  of  nursery  stock  which  the  white  fly  does 
not  attack,  when  there  is  just  as  much  possibility  of  the  white  fly  being 
introduced  in  some  other  articles  of  commerce  as  there  is  on  certain 
classes  of  nursery  stock  which  the  white  fly  does  not  attack  ? 

Is  it  any  wonder  that  nurserymen  are  driven  to  exasperation  and  arc 
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inclined  to  bid  defiance  to  the  many  unjust  and  admittedly  illegal  ordi- 
nances that  exist  in  this  State,  preventing  them  from  making  shipments 
of  certain  classes  of  nursery  stock  absolutely,  and  without  inspection  ? 
We  do  not  ask  for  anything,  except  that  which  we  are  in  all  justice 
entitled  to.  We  want  inspection  and  not  general  condemnation.  We 
want  to  be  accorded  the  same  courtesies  that  would  be  extended  to 
others  engaged  in  horticultural  work. 

A  new  pest,  the  alfalfa  weevil,  is  doing  an  immense  amount  of  damage 
to  the  alfalfa  fields  of  Utah  and  adjoining  states.  This  pest  would  be 
a  serious  menace  to  the  alfalfa  fields  of  California  and  every  precaution 
should  be  exercised  to  prevent  its  introduction.  A  movement  is  already 
on  foot,  so  I  have  been  given  to  understand,  which  has  for  its  sole  piir- 
pose  the  prevention  of  the  shipment  of  nursery  stock  from  Utah.  Can 
any  one  explain  why  this  is  the  case  ?  Does  this  insect  infest  fruit  trees  ? 
If  there  is  no  proof  that  it  does,  why  place  this  one  product  in  the  con- 
demned class?  There  would  be  far  more  reason  for  prohibiting  the 
movement  of  trains  used  for  passenger  traffic  and  freight  service,  which 
pass  through  the  infested  section  from  being  allowed  to  come  into  Cali- 
fornia, as  there  is  for  making  nursery  stock  bear  the  responsibilities 
for  the  conveying  of  this  pest. 

In  conclusion,  allow  me  to  say  that  the  nurserymen  are  deserving  of 
just  as  much  consideration  as  any  other  branch  of  our  horticultural 
interests,  and  it  is  high  time  that  the  tendency  to  make  them  the  butt 
for  every  new  regulation,  pertaining  to  the  shipment  of  stock  between 
states  and  counties,  should  not  be  so  framed  as  to  make  them  bear  all 
the  burdens  for  every  new  pest  which  springs  into  existence,  and 
threatens  our  horticultural  interests. 

Chairman  Cook.  Mr.  Roeding,  I  presume,  will  be  willing  to  be 
questioned.  I  think  this  is  a  most  important  topic,  one  of  the  most 
important  that  will  come  up  at  this  convention,  because  the  nursery- 
men are  a  great  body  of  benefactors ;  we  owe  very  much  to  them,  and 
w^e  must  be  in  accord  with  them  and  they  must  be  in  accord  with  us. 
It  seems  to  me  to  be  very  important  that  we  light  upon  soraethinpr  at 
this  convention  that  will  help  us  to  settle  this  question.  ^Ir.  Roi^ling 
is  lying  awake  nights  over  this,  although  his  appearance  does  not  show 
it.  I  hope  that  this  will  be  a  very  friendly  and  cordial  discMission,  and 
that  we  will  all  try  to  get  at  something  that  will  help  ils. 

Mr.  Merrill.  Mr.  Chairman,  this  is  not  exactly  the  question,  but  1 
think  some  people  here  would  be  interested  in  knowing  what  the  county 
commissioners  have  to  say  in  their  reports  on  this  subject.  Twenty- 
eight  counties  kept  a  record  of  the  nursery  stock  that  they  inspected 
last  year  and  of  the  trees  rejected.  There  were  something  over  ei«rht 
million  trees  inspected.  This  applies  only  to  fruit  trees  and  plants  of 
commercial  importance.  Of  these  two  hundred  and  twenty-nine  thou- 
sand were  condemned.  Now  the  dual  system  of  inspection  is  in  force, 
and  out  of  eight  million  inspected  trees,  two  hundred  and  twenty-nine 
thousand  condemned,  it  doesn  't  seem  to  me  to  be  such  a  verv  <rreat  loss. 
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One  single  shipment  of  ten  thousand  trees  came  from  Missouri  and 
was  refused  admittance. 

Mr.  Vaile.  There  are  two  points  I  want  to  add  to  this  discussion. 
The  first  one  I  will  illustrate  by  telling  a  little  story.  A  few  years 
ago  a  friend  of  mine  went  to  one  of  the  largest  citrus  nurseries  in 
southern  California,  a  nursery  which  is  known  for  its  reliable  stock,  to 
get  some  trees.  He  found  only  a  few  trees  left  in  the  stock  for  delivery 
of  that  year.  Those  trees  were  very  poor  trees  according  to  our  esti- 
mation. The  leaves  on  some  of  them  had  fallen  off,  and  some  were 
yellow,  and  the  trees  looked  very  **bum,''  to  use  that  expression.  We 
asked  the  nurseryman  if  he  really  expected  to  sell  those  trees  at  first 
class  prices,  as  he  was  asking  of  us ;  if  he  expected  to  sell  them  at  those 
prices  to  any  one.  The  man  said,  ''Tulare  County  demands  that  we 
defoliate  and  wash  all  trees  that  we  send  up  there,  and  we  have  several 
orders  from  Tulare  County,  so  we  will  take  the  leaves  off  these  trees 
and  wash  them  up  and  then  they  will  look  just  as  good  as  any  tree  in 
the  nursery  and  no  one  will  know,  the  difference. ' '  There  is  the  point 
— ^we  can't  get  enough  tree  inspection.  If  we  are  going  to  admit  trees 
from  infested  areas  and  allow  nurserymen  to  use  such  methods  as  that, 
how  are  we  going  to  prevent  pests  from  coming  in  from  all  parts  of  the 
country  ? 

The  other  point — I  would  like  to  suggest  we  bring  up — I  do  not  know 
exactly  how  to  introduce  it.  I  would  like  to  ask  Mr.  Roeding,  who  is  a 
representative  in  a  way  of  the  nurserymen  of  this  county,  this.  A  year 
ago  this  coming  spring  I  went  for  a  grower  in  my  county  into  another 
county  to  inspect  a  nursery  from  which  he  had  ordered  trees.  That 
nursery  had  been  well  cared  for,  and  the  owner  of  it  had  done  his  best 
to  clean  up  the  pests.  I  spent  a  day  in  that  nursery,  and  found  two 
or  three  trees  only,  that  were  infested  with  one  or  two  scales.  I  went 
back  home  again  and  told  the  gentleman  who  was  about  to  place  his 
order  that  in  my  judgment  that  he  should  not  place  it  in  that  nursery. 
I  would  like  to  ask  Mr.  Roeding  if  he  does  not  think  I  was  justified  in 
turning  down  that  order  upon  finding  in  that  nursery  an  infestation  of 
red  scale ;  I  am  simply  using  that  as  an  illustration.  Do  the  nursery- 
men feel  that  we  should  make  an  absolute  tree  to  tree  inspection  at  the 
point  of  shipment  and  turn  down  only  those  trees  that  we  find  infested, 
or  will  they  admit  that  if  we  find  any  trees  in  the  shipment  infested 
we  have  the  right,  not  only  the  right,  but  are  we  granted  the  privilege 
as  it  were  by  the  nurserymen,  to  turn  down  the  whole  shipment,  and  if 
we  find  a  nursery  infested,  even  slightly,  can't  we  quarantine  with 
justice  against  that  whole  nursery? 

Mr.  Roeding.  I  do  not  feel  that  it  is  my  duty  to  answer  that  ques- 
tion. It  is  one  of  the  problems  that  it  is  very  difficult  on  which  to 
come  to  any  exact  determination.  You  refer  particularly  to  red  scale. 
You  might  use  the  same  argument  against  other  pests.  You  might 
use  it  against  the  flat-headed  borer.  Many  nurseries  in  California 
carrying  deciduous  stock  do  not  have  the  flat-head  borers.     Whenever 
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those  flat-headed  borers  are  found  in  any  stock  the  stock  is  thrown  out. 
There  is  no  reason  in  the  world  why  an  entire  nursery  should  have 
their  stock  condemned  because  it  happens  that  a  few  flat-head  borers 
have  been  found  on  the  trees.  One  thing  further,  I  want  to  say,  is 
that  I  think  the  only  position  the  inspectors  ought  to  take  is  that  we 
are  notified  that  we  have  these  infested  trees  before  these  trees  are 
condemned.  The  nurserymen  should  be  notified  of  it,  but  I  do  not 
think  because  a  certain  pest  is  found  in  a  nursery  that  the  entire  stock 
should  be  condemned. 

Mr.  Bloomer.  What  about  the  Japanese  nurseries  ?  The  Japanese 
are  growing  millions  of  trees  in  this  State,  and  a  large  number  of 
responsible  nurseries,  and  also  the  other  kind,  are  buying  trees  from 
these  Japanese.  Now,  how  about  these  Japanese  nurseries,  Mr.  Roed- 
ing?    Do  they  belong  to  the  Nurserymen's  Association? 

Mr.  Roeding.     I  do  not  know  of  any  that  do. 

Mr.  Bloomer.     Do  you  buy  trees  from  those  Japanese  nurseries  ? 

Mr.  Roeding.     Sometimes  I  make  contracts  to  have  trees  grown. 

Mr.  Bloomer.  Did  you  ever  find  trees  infested  with  red  or  purple 
scale  that  they  had  grown  ? 

Mr.  Roeding.     I  do  not  know  anything  about  that. 

Mr.  Bloomer.  Is  there  anything  in  the  by-laws  of  your  association 
that  would  prevent  you  from  buying  stock  from  the  Japanese  nurseries  ? 

Mr.  Roeding.  We  haven 't  anything  to  that  effect  in  our  association 
that  I  know  of. 

Mr.  Bloomer.  You  ought  to  have.  You  ought  to  organize  among 
yourselves  and  agree  not  to  buy  infested  stock.  You  have  an  agency  in 
Sacramento  that  has  your  sign  of  the  Fancher  Creek  Nurseries.  That 
man  in  charge  there  buys  trees  from  five  or  six  other  nurseries,  and 
he  has  had  trees  condemned,  and  yet  he  is  selling  under  the  name  of  the 
Fancher  Creek  Nurseries,  and  buying  stock  from  anybody,  and  you 
get  the  credit  for  some  of  it.  You  want  to  clean  up  among  yourselves. 
The  nurserymen  want  to  get  down  to  where  they  w^on't  buy  infested 
trees  from  these  nurseries  who  are  trying  to  sell  unclean  stock. 

Mr.  Roeding.  My  idea  is  that  more  will  be  accomplished  by  the 
nurserymen  getting  into  claser  contact  with  the  county  commissioners 
so  that  they  will  understand  each  other.  I  made  the  statement  in  my 
paper  that  there  would  always  be  more  or  less  of  a  conflict  on  this  one 
subject,  and  there  is  absolutely  no  question  but  that  there  always  will 
be.  California  possesses  wonderful  climatic  conditions,  and  its  great 
soil  conditions  will  develop,  and  has  already  developed,  a  greater 
variety  of  fruit  than  any  other  state  in  the  Union,  and  that  alone  will 
cause  it  to  have  a  greater  variety  of  pests  no  doubt  than  any  other 
state  in  the  Union.  California  is  far  advanced  even  to-day  in  the  com- 
bating of  pests,  not  only  in  modern  methods  of  spraying,  but  also  by 
the  introduction  of  predaceous  and  parasitic  insects,  and  in  my  mind 
she  will  always  continue  along  these  lines,  because  California,  more  so 
even  than  the  other  Pacific  coast  northern  states  and  territories,  has 
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taken  hold  of  fruit  growing  and  made  of  it  a  commercial  business. 
Now  the  nurserymen  of  California  have  to  supply  the  nursery  stock  that 
will  be  required  for  the  development  of  this  great  commercial  interest, 
and  not  only  with  the  horticultural  commissioners,  who  are  the  guard- 
ians of  the  fruit  interest,  and  not  only  of  the  fruit  interests,  but  all 
the  other  interests,  and  these  interests  are  the  nurserymen's  just  as 
well  as  the  orchardists,  and  they  should  not  pass  new  ordinances  that 
are  damaging  to  the  nurserymen  alone,  but  they  should  apply  to  the 
fruit  growers  as  well.  The  nurserymen  and  horticultural  commis- 
sioners, in  order  to  correct  the  evils  which  are  bound  to  arise,  should 
try  and  work  in  harmony  to  bring  about  the  best  results,  but  those 
best  results  should  not  be  brought  about  by  trjdng  to  absolutely  pre- 
vent the  shipment  of  nursery  stock  because  some  disease  may  be  found 
in  some  county  or  some  district.  All  we  want,  gentlemen,  is  that  you 
will  try  and  harmonize  with  us,  unite  with  us  in  trying  to  keep  out  the 
pests  that  we  are  just  as  anxious  as  you  are  to  keep  out,  and  not  on  all 
occasions  try  to  make  us  the  butt  with  your  ordinances. 

Mr.  Dicks  (Utah).  I  don't  want  to  overlook  this  discussion  at  all, 
although  my  friend  Roeding  has  defended  himself  very  well  and  our 
interests  as  well,  and  I  agree  with  all  of  you  gentlemen,  both  fruit  grow- 
ers and  your  commissioners,  that  every  care  should  be  taken  to  protect 
your  interests.  Every  nurseryman  should  be  careful  to  give  you  clean 
shrubbery  and  healthy  stock ;  we  should  spare  no  pains  or  expense  in 
doing  this.  I  came  a  long  way  from  home  just  to  be  with  you  gentle- 
men, to  see  and  meet  you  personally.  I  have  learned  of  late  years  to 
take  a  great  deal  of  interest  in  California,  not  because  our  business  has 
extended  to  California,  but  because  I  have  become  acquainted  with 
California's  nurserymen  and  some  of  the  fruit  growers,  and  I  expect 
to  spend  some  time  with  you,  attend  your  meetings  and  talk  over  our 
conditions  with  you,  especially  your  commissioners  and  your  chief 
commissioner,  Mr.  Cook. 


Chairman  Cook.  I  regret  that  we  can  not  extend  the  discussion  of 
this  important  topic.  I  will  state,  however,  that  we  have  appointed  a 
committee  on  resolutions,  and  of  course  this  matter  will  be  presented 
to  them,  and  these  gentlemen  having  heard  this  discussion  will  deal 
with  the  question,  and  we  shall  expect  something  valuable  froin  them. 

We  have  one  more  paper  this  morning,  and  I  now  have  the  pleasure 
of  introducing  to  you  Professor  Fawcett,  who  will  discuss  orchard 
sanitation. 
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ORCHARD   SANITATION. 

By  H.  S.  Fawcett,  Whittier,  CaL 

The  timewom  saying  that  ''prevention  is  better  than  cure''  holds  true 
with  as  great  force  in  the  control  of  diseases  of  trees  as  it  does  in  the 
control  of  diseases  in  the  human  species.  It  is  also  true  that  prevention 
is  easier  and  cheaper  than  cure.  IMuch  extra  labor  and  many  thousands 
of  dollars  would  be  saved  annually  if  greater  care  were  exercised  at  all 
stages  of  the  tree's  life  from  the  time  it  is  in  the  seed  and  the  bud  till  it 
is  beyond  the  age  of  usefulness  to  the  orchardist.  There  probably 
always  will  be  used  for  effective  remedies  for  attacks  of  fungi  in  trees 
just  as  in  case  of  attacks  of  bacteria  in  man.  Some  tree  diseases  come 
to  us  at  first  unawares,  and  measures  for  their  control  are  necessarily 
delayed  until  after  the  trees  are  suffering.  It  will  not  be  the  purpose 
of  this  paper,  however,  to  treat  of  remedies  and  cures,  but  to  emphasize 
strongly  the  necessity  for  using  preventive  measures  when  possible ;  to 
emphasize  the  value  of  getting  in  on  the  ground  before  the  enemy 
arrives,  or  to  put  up  barriers  to  develop  such  vigorous  resistance  that 
the  fungi  will  have  little  chance  to  get  in  their  work. 

The  Fungi. 

The  fungi  are  not  mysterious  kinds  of  organisms  generated  out  of 
nothing,  but  they  are  real  live  plants  growing  from  spores  just  as  weeds 
or  trees  grow  from  seeds,  each  kind  of  fungus  producing  its  special  kind 
of  spore,  just  as  each  kind  of  tree  produces  its  special  kind  of  seed.  The 
spores  rise  to  mold-like  growths,  many  of  them  too  small  to  be  seen,  even 
under  the  hand  lens. 

A  Fight  Between  Tree  and  Fungus. 

When  a  parasitic  fungus  attacks  a  tree  there  is,  in  a  sense,  a  fight 
between  two  kinds  of  plants,  the  fungus-plant  and  the  tree-plant.  "We 
have  on  one  hand  the  resistance  of  the  self-sustaining  tree,  which  when 
healthy  and  vigorous  is  often  very  great,  and  on  the  other  hand  the 
attack  of  the  dependent  fungus.  Conditions  surrounding  both  the  tree 
and  the  fungus  have  much  to  do  with  whether  the  tree  can  resist  success- 
fully or  whether  the  parasite  becomes  established  in  sufficient  amount  or 
numbers  to  materially  injure  the  tree.  This  explains  why  fungus  diseases 
vary  so  in  severity  during  different  seasons,  and  why,  at  times,  a  disease 
may  be  attributed  entirely  to  weather  conditions,  when  it  is  due  in  reality 
to  the  attack  of  a  fungus  which  has  been  encouraged  in  its  growth  by  this 
particular  kind  of  weather. 

In  order  not  to  give  a  wrong  impression  in  regard  to  these  fungi  it  may 
be  mentioned  here  that  there  are,  living  on  the  dead  and  even  on  the 
outer  surface  of  living  parts  of  trees  above  or  below  the  ground,  many 
kinds  of  fungi  that  the  tree  does  not  have  to  fight  that  are  not  parasites, 
that  are  never  aggressive  and  possibly  distinctly  useful.  As  soon  as  any 
part  of  the  tree  dies  or  is  killed,  as  by  frost  or  dry  winds  or  insect  attack, 
these  harmless  fungi  grow  into  the  dead  cells  and  live  ther^  The  pres- 
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ence  therefore  of  fungi  on  the  dead  parts  of  a  tree  does  not  necessarily 
show  that  they  were  the  cause  of  the  death,  though  they  may  have  been. 
Recognizing  this  relation  or  fight  between  the  tree  and  certain  fungi, 
the  fruit  grower  naturally  takes  the  side  of  the  tree  against  the  fungi  and 
employs  specialists  with  their  microscopes  and  culture  dishes,  etc.,  to  tell 
him,  if  possible,  what  each  kind  is  doing,  how  best  the  tree  may  be 
assisted  in  its  fight,  and  when  and  where  to  strike  the  fimgus  as  it  threat- 
ens the  tree. 

Preventive  Measures. 

Some  of  the  different  means  of  prevention  of  fungus  attack  that  may 
be  used  under  varying  conditions  are : 

1.  Surrounding  the  tree  with  the  most  favorable  conditions  for  vigor- 
ous growth  and  resistance ;  or, 

2.  Planting  only  those  varieties  or  strains  known  to  be  resistant  to 
attack ;  or, 

3.  Keeping  the  trees  away  from  sources  of  infection ;  or, 

4.  Where  these  measures  fail  or  are  impracticable,  covering  its  parts 
with  a  fungicide  or  its  cuts  or  wounds  with  a  suitable  substance  to  keep 
the  fungi  out. 

In  the  short  time  allowed  for  this  paper  only  a  few  cases  will  be  taken 
up,  all  of  which  come  under  the  last  two  means  of  prevention,  e.  g.y  that 
of  keeping  the  plant  away  from  sources  of  infection,  and  protecting  it 
with  surface  applications  of  sprays  or  other  substances. 

Protecting  Wounds  and  Cut  Surfaces. 

The  protection  of  wounds  or  cut  surfaces  in  fruit  trees  is  of  great 
importance.  It  is  a  common  thing  in  some  orchards  to  see  projecting 
stubs  more  or  less  prominent  left  where  limbs  or  branches  of  considerable 
size  have  been  cut  off.  In  many  cases  these  stubs  have  died  back  and  are 
seen  to  be  rotting  inward  toward  the  heart  wood.  Whether  toadstool  or 
other  fungous  growths  are  visible  or  not,  the  rotting  and  decay  is  almost 
sure  to  be  due  to  them.  These  fungi  are  usually  only  wood  destroying 
forms  and  could  easily  have  been  prevented  from  entering.  In  cutting 
off  limbs,  it  is  of  importance  that  they  be  cut  flush  with  the  remaining 
limbs  and  cut  smooth.  It  is  better  to  leave  no  projection  at  all,  even 
though  this  requires  a  cut  two  or  three  times  as  large.  The  cut  surface, 
if  protected  by  suitable  covering  to  keep  out  fungi,  will  heal  over  rap- 
idly and  leave  a  smooth  surface.  Butchering  and  hacking  trees  in  the 
manner  sometimes  seen,  is  just  an  invitation  to  the  weakest  parasite  to  do 
its  best  in  injuring  the  tree.  In  a  small  degree,  at  least,  cutting  off  a 
hardened  branch  is  like  cutting  off  a  finger.  If  a  cut  finger  is  allowed  to 
be  dirty  and  not  disinfected,  blood  poisoning  and  pus  formation  w^U  or 
will  not  set  in,  depending  on  the  presence  or  absence  of  injurious  bac- 
teria, and  in  the  same  way  slow  rotting  and  decay  will  follow  a  cut  or 
injury  to  a  tree  depending  on  whether  injurious  fungi  or  bacteria  are 
present.  If  the  wound  is  covered  with  a  substance  that  is  waterproof 
and  at  the  same  time  a  disinfectant,  chance  of  decay  is  prevented.  A 
covering  for  cuts  and  wounds  that  has  been  found  most  useful  for  this 
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purpose  in  the  experience  of  the  writer  is  a  liquid  wax  that  may  be  put 
on  cold  with  a  paint  brush.    The  formula  is  as  follows : 

Tree  Wax. 

1  pound  resin. 

2  ounces  tallow. 
6  ounces  alcohol. 

1  ounce  spirits  turpentine. 

Heat  the  resin  and  tallow  together,  cool  down  somewhat  and  pour  in 
alcohol  slowly  while  stirring.  Last  stir  in  the  turpentine.  Use  care  not 
to  get  more  turpentine  than  the  formula  calls  for. 

White  paint  and  tar  are  often  used  with  good  success,  but  injury  is 
sometimes  experienced  with  some  kinds  of  paints  and  with  coal-tar. 

Protection  of  cuts  or  injuries,  the  writer  believes,  should  be  begun  in 
the  nursery  when  fruit  trees  are  first  cut  oflf,  after  the  buds  start  to 
grow.  It  is  probable  that  many  nursery  trees  are  handicapped  from  the 
start  by  allowing  the  bud  to  grow  around  a  cut  surface  that  has  begun 
to  decay. 

Prevention  of  Root  Rot  Fungus. 

Very  different  methods  from  that  first  described  are  to  be  used  in  the 
prevention  of  root  rot  or  oak  root  fungus  (Armillaria  mellea).  This 
fungus  lives  on  roots  or  pieces  of  wood  in  the  soil  and  its  prevention  lies 
is  getting  out  all  roots  or  pieces  of  wood  when  the  land  is  being  cleared 
of  infected  oaks,  sycamores  or  other  trees,  and,  if  possible,  raising 
annual  crops  on  this  soil,  plowing  it  deep  for  a  year  or  two  before 
planting  to  fruit  trees.  In  cases  of  orchards  already  infected  only  in 
certain  areas  or  spots,  the  means  suggested  for  preventing  its  spread  is 
to  quarantine  or  isolate  these  areas  either  by  rooting  out  trees  all  along 
the  edge  of  the  infected  area  or  by  digging  a  trench  about  it  and  lining 
the  sides  with  tarred  paper.  This  tarred  paper,  the  upper  edge  of 
which  may  be  placed  low  enough  to  allow  for  cultivating  and  irrigating 
over  its  top,  is  to  keep  the  roots  of  an  infected  tree  from  communicating 
the  disease  to  a  healthy  one. 

The  rate  of  travel  of  the  fungus  on  the  roots  of  orange  trees  is  from 
a  half  a  tree  to  one  tree  per  year  in  any  one  direction.  For  other  fruit 
trees  the  rate  of  travel  may  sometimes  be  greater,  depending  on  the  kind 
of  tree  and  possibly  on  the  nature  of  the  soil.  Figs  and  pears  and  pos- 
sibly some  varieties  of  cherries  and  the  native  black  walnut  are  the  only 
fruit  trees  known  to  be  practically  resistant  to  its  attack. 

Prevention  of  Peach  Blight  and  Leaf  Curl. 
A  preventive  method  entirely  different  from  either  of  the  two 
previously  mentioned  cases  must  be  used  for  peach  blight  (Coryncum 
ieyerinkii)  and  peach  leaf  curl  (Exoascus  deformans).  In  this  case 
prevention  is  obtained  by  covering  the  surface  of  the  twigs  with  a 
fungicide  before  the  spores  germinate  or  before  the  fungus-filaments 
have  time  to  penetrate  the  surface.  If  one  could  always  tell  jnst  when 
the  fall  rains  would  begin  or  what  the  weather  conditions  wquld  beu  one 
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could  time  his  spraying  perfectly,  but  this  being  impossible  the  time  has 
been  put  by  Prof.  R.  E.  Smith  and  his  coworkers  at  from  the  first  of 
October  till  the  middle  of  December  for  the  first  spraying,  and  about 
the  middle  of  February,  or  just  before  the  buds  open,  for  the  second 
spraying.  Practice  seems  to  have  shown  that  the  first  spraying  may  be 
Bordeaux  mixture  about  5-5-50  and  the  second  spraying  lime-sulphur 
solution. 

Methods  of  Prevention  Vary. 

The  above  description  of  the  means  of  prevention  illustrates  only  a 
few  of  the  different  methods  to  be  used  against  fungous  attack  and 
points  out  the  fact  that  while  certain  general  rules  may  be  applied  for 
fighting  certain  classes  of  fungi,  each  tree  disease,  just  as  each  human 
disease,  must  be  studied  and  experimented  with  until  a  method  best 
adapted  to  preventing  that  particular  one  is  found.  What  will  lie 
highly  successful  in  preventing  one  fungous  disease  may  be  an  entire 
failure  when  applied  to  a  different  one. 

In  conclusion,  the  ideal  line  of  prevention  for  fungous  attack  should 
begin  at  or  before  the  seed  is  planted  or  the  bud  is  chosen  for  propaga- 
tion, with  the  thought  of  selecting  varieties  of  strains  naturally  resistant 
to  serious  diseases.  Then  the  cut  surfaces  or  chance  wounds  should  be 
protected  and  allowed  to  heal  smoothly  and  without  decay,  the  tree 
should  be  surrounded  with  the  best  conditions  for  growth,  and  therefore 
resistance  to  many  fungi,  and  when  all  these  fail  and  attack  comes,  as  in 
case  of  special  or  new  diseases,  then  to  cover  the  parts  with  spraying 
solution  to  keep  the  spores  from  germinating  upon  the  surface  or  to  put 
up  barriers  when  possible  against  them.  The  easier  and  less  expensive 
prevention,  rather  than  the  more  difficult  and  more  costly  cure,  is  what 
we  should  strive  for  in  the  control  of  fungous  diseases. 

Dr.  Cook.  The  Committee  on  Resolutions  is  composed  of  the 
following  gentlemen: 

Mr.  C.  C.  Chapman,  FuUerton,  chairman. 
Mr.  H.  W.  Kruckeberg,  Los  Angeles. 
Mr.  Geo.  C.  Roeding,  Fresno. 
Mr.  A.  G.  Schulz,  Porterville. 
^Fr.  F.  T.  KSwett,  Martinez. 
Mr.  John  Graf,  Compton. 
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AFTERNOON  SESSION. 

Chairman  Cook.  The  first  paper  to  be  given  this  afternoon  is 
entitled  *'The  Grape-leaf  Hopper/'  by  Prof.  H.  J.  Quayle,  of  the 
University  of  California. 


THE  OBAPELEAF  HOPPER. 

By  H.  J.  Quayle.  Berkeley,  Cal. 
Introduction. 

The  commonest  and  most  widely  distributed  insect  attacking  the 
grape  in  the  United  States  is  the  grape-leaf  hopper  or  **vine  thrips,'*  as 
many  California  vineyardists  are  inclined  to  call  it.  Taking  the  country 
over  it  is  no  doubt  the  most  serious  of  all  the  grape  insects.  It  is  true 
that  in  this  State  the  phylloxera  has  done  more  actual  damage,  but  out- 
side of  California  the  phylloxera  is  not  a  pest  in  this  country,  although 
it  is  native  to  the  states  east  of  the  Rocky  Mountains ;  but  the  losses  from 
phylloxera  are  largely  passing  away  before  the  advent  of  resistant  vine 
planting,  while  the  insidious  hopper  is  ever  present,  and,  with  the 
extension  of  planting  in  different  sections,  is  increasing  rather  than 
diminishing. 

Because  of  the  more  or  less  inconspicuous  nature  of  hopper  work, 
unless,  of  course,  they  are  abundant,  and  the  fact  that  they  are  present 
in  some  numbers  every  year,  many  growers  are  inclined  to  take  hoppers 
as  a  matter  of  course ;  an  inevitable  factor  in  the  business,  like  adverse 
weather  conditions,  something  beyond  our  manipulation  and  something 
regularly  charged  to  the  general  account  of  profit  and  loss.  It  is  true 
that  so  long  as  the  hoppers  are  present  in  small  numbers,  the  injury  they 
do  is  not  important,  and  in  such  cases  it  is  not  worth  while  attempting 
anything  in  the  way  of  control.  But  where  their  numbers  are  excessive, 
then  the  injury  they  do  is  considerable  and  a  large  toll  is  exacted  from 
our  vineyards. 

Distribution. 

.Outside  of  California  this  insect  is  most  important  as  a  pest  in  the 
grape  belts  of  Ohio,  Pennsylvania  and  New  York.  Here  in  California 
il;  occurs  in  largest  numbers  in  this  great  interior  section,  the  San  Joa- 
quin and  Sacramento  valleys.  It  also  occurs  in  the  Coast  valleys,  but  is 
seldom  injurious  there;  and  also  in  Southern  California,  but  south  of 
the  Tehachapi  it  is  most  serious  as  a  pest  in  the  Imperial  Valley. 

Nature  of  Injury. 
The  first  indication  of  injury  by  the  grape-leaf  hopper  is  represented 
by  the  pale  spots  scattered  about  over  the  leaf  surface.  As  the  feeding 
continues  these  pale  areas  become  more  abundant  and  finally  the  entire 
leaf  is  of  a  pale,  silvery  color.  These  leaves  later  turn  brown,  become 
dry  and  functionless,  and  at  last  drop  from  the  vine.  This  dropping  of 
the  leaves,  especially  in  the  case  of  young  vines,  may  begin,  as  early  as 
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April  or  May.  In  such  cases  of  early  defoliation  the  work  is  due  to  the 
overwintering  hoppers.  With  the  appearance  of  the  young  the  number 
is  greatly  increased  and  thus  the  injury  becomes  still  greater.  By  mid- 
summer the  second  brood  appears  and  the  numbers  are  again  greatly 
increased.  If  each  of  the  females  of  the  overwintering  hoppers  lays 
100  eggs^  and  half  of  this  number  hatch  into  females,  M'hich  in  turn  lay 
100  eggs,  the  progeny  from  a  single  individual  at  the  end  of  the  season 
will  amount  to  5,000.  Thus,  for  each  hopper  that  comes  on  to  the  vine 
in  the  spring  there  will  be,  if  all  conditions  are  favorable,  5,000  hoppers 
by  midsummer.  This  accounts  for  the  hoppers  appearing  literally  in 
swarms  by  midsummer  and  later. 

It  is  not  until  this  time  that  most  growers  are  at  all  concerned 
about  the  hopper  injury,  and  it  is  then  too  late  to  do  anything  very 
effective.  At  this  time  a  large  portion  of  the  interior  of  the  vine  has 
all  the  leaves  dried  and  brown,  and  many  more  have  fallen  off  entirely. 
This  injury  or  complete  destruction  of  the  leaves  prevents  the  berry 
from  maturing  properlj'-,  for  it  is  in  the  leaves  that  the  sugar  and  con- 
sequent sweetness  and  flavor  is  manufactured.  Injury  to  the  leaves  also 
has  its  effect  on  the  growth  of  the  vine,  the  canes  fail  to  ripen  normally 
for  the  next  yearns  wood,  and  many  of  the  buds  fail  to  develop  in  the 
following  spring.  In  cases  of  severe  hopper  injury,  therefore,  not  only 
is  the  immediate  crop  reduced  both  in  quality  and  quantity,  but  the  vine 
m.ay  be  more  or  less  permanently  stunted  or  even  killed. 

Life  History  and  Habits. 

If  in  going  through  the  vineyards  at  this  season  one  picks  up  the  leaves 
that  may  have  gathered  in  bunches  by  the  wind,  or  distur])s  any  of  the 
green  growth  in  the  vineyard  or  along  the  bordering  roadsides  and 
fences,  there  will  most  likel}'  be  seen  small,  pale-colored  insects  that  fly 
up  before  you  and  soon  settle  close  ])y  again.  These  are  the  hoppers  as 
they  are  found  in  the  winter  season.  During  tlie  warmer  and  brighter 
days  they  will  be  found  actively  feeding  on  a  large  variety  of  plants  that 
may  be  growing  within  easy  range  of  where  they  were  feeding  during 
the  simimer.  With  the  cold,  wet  days,  they  do  little  or  no  feeding,  and 
remain  much  less  active,  under  leaves  or  rubbish,  or  protected  by  grow- 
ing plants.  At  no  time  in  the  winter,  however,  do  they  feed  so 
voraciously  as  during  the  breeding  season  in  the  full  warmtli  of  summer. 
.  As  the  foliage  appears  on  the  vine  in  the  spring,  these  overwintering 
hoppers  leave  their  more  varied  winter  food  plants  and  attack  the  vine 
exclusively.  By  the  time  the  shoots  are  four  to  eight  inclK^s  long  all  the 
hoppers  have  deserted  their  winter  plants  and  now  remain  on  the  vine 
until  the  leaves  fall  in  the  autumn.  After  feeding  for  three  or  four 
weeks  on  this  new  growth  in  the  spring,  the  overwintering  hoppers  begin 
egg  laying.  The  eggs  are  deposited  on  the  under  side  of  the  leaf  and 
within  the  tissues.  They  are  inserted  here  by  means  of  a  saw-like 
ovipositor,  and  covered  as  they  are  on  all  sides,  they  are  beyond  the 
reach  of  any  spray.  The  number  laid  is  75  to  100,  they  hatch  in  from 
fifteen  to  twenty  days,  and  there  appears  the  young  hopper,  which  is  a 
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small,  pale  colored  creature  without  wings,  and  is  called  a  nymph. 
Feeding  is  immediately  begun,  the  insect  grows,  molts  or  sheds  its  skin 
five  times,  and  after  each  molt  the  wings  appear  larger  until  they  are 
fully  developed  and  the  insect  is  mature,  which  requires  a  period  of 
about  eighteen  days. 

The  season  is  now  about  the  first  of  June  (this  varying  with  the 
locality  and  year)  when  the  first  of  these  that  have  hatched  from  eggs 
in  the  spring  have  wings  and  fly  about  more  or  less  actively.  This  is 
the  time,  as  I  shall  point  out  later,  when  spraying  can  be  done  to  best 
advantage  for  the  young  or  nymphs.  At  this  time  also  the  old  hoppers 
that  have  remained  over  winter  begin  to  die  off  and  are  all  gone  by  mid- 
summer. This  second  or  spring  generation  deposits  eggs  in  July  and 
August  and  die  off  in  September  and  October.  The  egg^  that  these 
have  deposited  give  rise  to  young  which  are  maturing  in  August,  Sep- 
tember and  October,  and  these  stay  with  the  vine  until  the  leaves  fall, 
when  they  take  to  the  more  varied  diet  during  the  winter  and  come  on 
to  the  vine  again  in  the  following  spring.  There  are  thus  two  genera- 
tions in  a  season,  the  young  of  the  first  beginning  to  appear  about  the 
first  of  May  and  the  young  of  the  second  generation  from  about  the  first 
of  July,  or  sooner  in  the  earlier  sections. 

Control  Measures. 
From  the  practical  grower's  point  of  view  the  most  important  thing 
concerning  a  pest  is  how  to  control  it,  or  how  to  keep  it  under  subjection 
to  the  extent  of  not  seriously  damaging  the  crop.  It  should  be  under- 
stood at  the  outset  that  the  grape-leaf  hopper  is  a  very  difficult  insect  to 
handle  successfully,  and  in  my  opinion  the  last  word  along  this  line  still 
remains  to  be  said.  The  most  important  factor  that  militates  against 
successful  control  with  this  insect  is  its  activity  in  the  adult  stage.  The 
full  grown  hoppers  readily  escape  before  any  spray.  Spraying  is  like- 
wise of  no  avail  against  the  eggs,  for  these  are  securely  tucked  away 
beneath  the  surface  tissue  of  the  leaves.  Spraying  will,  however,  kill 
the  young.  Another  drawback  to  the  control  of  this  insect,  or  any 
grape  insect  for  that  matter,  is  that  the  expense  is  likely  to  extend  too 
far  into  the  margin  of  profit  from  the  crop. 

General  Cultural  Practices. 
Some  growers  believe  in  plowing  the  vineyard  in  the  winter  or  early 
spring  with  a  view  to  reducing  the  hoppers.  Plowing  will  not  kill  the 
hoppers  directly,  for  they  are  active  enough  to  escape  readily  before  the 
plow.  During  cold  or  wet  weather,  when  the  hoppers  are  more  dormant, 
a  few  may  be  turned  under,  but,  generally,  plowing  is  not  done  under 
such  weather  conditions.  Plowing  may  indirectly  affect  them,  however, 
by  depriving  them  of  food  in  turning  under  the  green  growth  in  the 
vineyard  or  of  destroying  their  hibernating  places  as  represented  by  the 
accumulation  of  leaves  or  other  rubbish.  Turning  sheep  in  the  vineyard 
in  the  fall  to  eat  the  leaves,  as  is  sometimes  practiced,  has  the  same 
result. 
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Plowing  and  sheeping,  therefore,  result  in  driving  the  hoppers  else- 
where for  food  or  shelter  during  the  winter  season  without  actually 
killing  them,  at  least  in  any  significant  numbers.  There  is  nothing  to 
assure  the  grower,  moreover,  that  his  vineyard  may  not  be  infested 
again  in  the  spring  from  the  bordering  roadsides  and  fences,  or  from 
neighboring  vineyards.  For  such  measures  to  be  appreciably  effective 
it  would  require  a  general  community  effort  without  considering 
whether  this  would  be  the  best  general  practice  for  the  vines.  It 
appears  to  be  a  wise  procedure  to  get  as  much  material  turned  under  in 
the  spring  as  possible. 

Spraying  for  the  Young  or  Nymphs. 
The  young  hoppers  may  be  very  readily  killed  by  means  of  a  spray 
applied  to  the  under  side  of  the  leaves.  The  nymphs  are  readily  killed 
by  a  spray  because  they  do  not  fly  and  hence  cannot  escape  before  the 
spray.  The  spray  also  strikes  their  bodies  and  the  breathing  pores 
directly,  whereas  with  the  adults  the  wings  are  held  roof-like  and  very 
completely  protect  their  bodies  from  the  spray  material. 

The  time  to  spray  for  the  nymphs  is  just  before  the  first  of  them 
become  w^inged,  and  this  will  be  during  May  and  the  first  part  of  June, 
depending  upon  the  season  and  locality.     The  kind  of  spray  is  not 
important,  for  several  different  materials  will  kill  the  nymphs.     Foliage 
injury  must,  of  course,  be  avoided.     The  material  probably  best  answer- 
ing these  requirements  are  whale  oil  soap  and  tobacco.     Whale  oil  soap 
may  be  used  at  the  rate  of  15  pounds  to  200  gallons  of  water.     The  most 
desirable  form  of  tobacco  is  the  commercial  black  leaf,  for  it  contains  a 
uniform  nicotine  content.     Black  leaf  40  may  be  used  as  follows : 
1  pint  black  leaf ; 
4  pounds  whale  oil  soap ; 
200  gallons  water. 

In  the  grape  sections  of  the  east  the  final  recommendation  of  the 
Bureau  of  Entomology  at  Washington  for  the  control  of  this  insect  is  to 
spray  for  the  nymphs  with  tobacco.  In  work  carried  on  with  this  insect 
in  this  State  five  years  ago,  spraying  was  recommended  as  a  successful 
means  of  controlling  the  nymphs;  but  it  was  also  stated  that  many 
adults  are  present  at  the  same  time  which  would  not  be  killed  by  the 
spray,  and  that  there  were  also  eggs  in  the  leaves  that  would  not  be 
killed.  The  presence  of  eggs  and  adults,  which  are  not  affected,  is  the 
mast  serious  objection  to  spraying,  although  there  are  enough  nymphs 
killed  to  materially  reduce  the  numbers  of  the  succeeding  generation. 

The  canes  of  the  California  vines  are  also  pretty  long  by  the  first  of 
June,  so  that  the  problem  of  hitting  every  nymph  on  the  under  side  of 
every  leaf  is  not  an  easy  one.  Moreover  the  breeding  period  seems  to  be 
more  prolonged  here  than  in  the  east,  where  the  seasons  are  definite,  and 
hence  there  are  more  eggs  and  full  grown  hoppers  that  are  not  killed. 
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Mechanical  Control. 

It  was  with  a  view  to  capturing  the  hoppers  in  the  early  spring  before 
any  eggs  would  be  deposited  or  before  any  injury  was  done,  that  a  screen 
box  was  devised.  This  consisted  of  a  square  framework  covered  with 
wire  netting,  open  on  one  side  and  with  a  galvanized  iron  tray  forming 
the  bottom,  with  a  V-shaped  opening,  which  allowed  it  to  be  pushed 
onto  the  vine,  at  the  same  time  the  hoppers  being  jarred  off  and  caught 
in  the  crude  oil  that  was  smeared  on  the  screen.  This  was  intended 
for  vines  headed  some  little  distance  from  the  ground,  for  most  of  the 
hoppers  fell  on  the  tray  or  low  down  on  the  sides.  This  sort  of  an 
apparatus  is  not  satisfactory  for  vines  that  are  so  low  headed  as  many 
of  them  are  in  this  vicinity,  nor  is  it  applicable  for  trellised  vines. 
With  the  right  shaped  vines  such  a  cage  can  be  used  very  successfully 
and  90  per  cent  of  the  hoppers  captured  at  a  time  when  for  each  one 
taken  it  means,  as  I  have  shown,  possibly  5,000  less  later  in  the  season. 

It  was  thought  that  a  cheap  apparatus  as  I  have  described,  that  any- 
body could  make,  would  appeal  to  practical  growers,  but  that  is  not  the 
case.  California  growers  have  an  inherent  desire  to  do  things  on  a 
large  scale,  and  anything  that  can  be  pulled  with  four  or  five,  or  a  couple 
of  dozen  horses,  or  a  caterpillar  engine,  comes  nearer  to  satisfying  their 
idea  of  how  things  should  be  done.  For  this  reason  I  have  some  hopes 
that  such  a  machine  as  Mr.  Driver  of  Dinuba  has  devised  may  be  made 
to  work  successfully.  The  idea  of  drawing  the  hoppers  away  from  the 
vine  by  suction  is  an  old  one  and  has  not  yet  been  thoroughly  tested  out. 
I  do  not  believe,  however,  that  midsummer  or  later  is  the  time  to  operate 
such  a  machine.  Great  numbers  of  hoppers  are,  of  course,  captured  at 
this  time,  and  it  is  spectacular  enough,  but  they  should  be  captured 
before  they  become  so  abundant,  and  before  the  vines  show  such  con- 
spicuous injury  as  they  do  at  this  season.  By  this  time  practically  all 
the  injury  has  been  done  and  all  the  young  have  developed,  and  there  is 
no  assurance  that  they  may  not  be  abundant  there  the  following  year. 

If  such  a  machine  would  take  the  over-wintering  hoppers  at  a  time 
when  the  shoots  are  six  to  eight  inches  long,  before  any  damage  was 
done  and  before  breeding  commenced,  it  would  be  the  solution  of  the 
hopper  question.  I  hope  those  interested  in  such  a  machine  will  try  it 
early  next  spring.  Some  preliminary  experiments  in  spraying  into  a 
canvas  canopy  pulled  over  the  vines  also  gave  some  promise  of  control 
at  this  season. 

Conclusion. 

Those  of  you  who  came  to  hear  definite  and  specific  recommendations 
for  the  successful  control  of  the  grape-leaf  hopper  I  fear  will  be  disap- 
pointed. I  do  not  believe  in  giving  such  recommendations  until  we  have 
them  and  they  are  thoroughly  tested  out  in  practical  work.  Your 
experiment  station  started  an  investigation  of  this  insect  five  or  six 
years  ago  to  continue  at  least  two  years.  During  the  first  year  it  was 
intended  to  study  the  insect  itself,  since  this  is  essential  for  any  control 
work,  and  the  second  year  to  test  various  methods  of  control.     A  portion 
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of  a  year's  study  was  made  and  all  the  important  facts  about  the  insect 
itself  were  found  out,  but  after  the  first  year  the  funds  for  investigation 
lapsed  and  no  adequate  opportunity  has  since  appeared  for  continuing 
the  work. 

As  our  knowledge  goes  at  present,  spraying  for  the  nymphs  in  May 
or  the  first  part  of  June  would  pay  well  if  the  hoppers  are  present  in 
excessive  numbers,  or  capturing  by  some  mechanical  means,  preferably 
in  the  early  spring,  when  the  shoots  of  the  vine  are  six  to  eight  inches 
long. 


Chairman  Cook.  Ladies  and  gentlemen,  this  subject  is  open  for  dis- 
cussion. 

A  Member.  I  have  been  keeping  my  vineyard  clean  and  since  I  have 
I  have  not  been  bothered  so  much.  I  realize  that  the  pests  migrate  con- 
siderably, but  if  we  keep  a  section  thoroughly  clean  there  is  less  liability 
of  the  pest,  and  we  can  keep  the  trouble  out  for  a  season,  but  will  they 
work  so  much  damage  if  they  are  forced  to  go  from  place  to  place  ? 

Prop.  Quayle.  In  large  sections  that  are  kept  clean  there  is  perhaps 
less  liability  of  the  vineyards  being  freely  infested.  The  hoppers  gener- 
ally don't  get  in  their  deadly  work  until  spring  or  until  late  in  the  sum- 
mer. They  may  by  that  time  spread  generally  over  the  section,  but  if 
you  can  keep  the  vines  more  or  less  free  until  that  time  the  injury  will 
not  be  very  great. 

A  Member.  You  are  overlooking  one  point  which  is  essential.  Do 
some  of  the  hoppers  that  are  alive  in  September  remain  alive  all  winter  ? 

Prop.  Quayle.  Yes.  I  have  noticed  that  the  sections  abounding 
most  with  these  pests  are  along  the  roadsides  or  on  ditch  banks,  and 
along  fences  and  spots  that  are  left  uncared  for,  and  around  such  places 
they  are  most  numerous  and  occur  in  great  numbers.  We  should  pay 
more  attention  to  keeping  our  farms  clean  during  the  months  of  Novem- 
ber and  December,  and  to  a  great  extent  this  will  eliminate  this  pest. 

Mr.  Hampton.  I  have  had  some  experience  with  this  hopper.  I  have 
a  small  vineyard,  not  more  than  five  acres,  and  I  have  observed  that 
although  this  vineyard  is  kept  clean  during  the  summer  that  the  next 
spring  the  hopper  will  appear  all  around  the  edges,  and  that  its  appear- 
ance around  the  edges  where  it  has  come  in  from  the  surrounding  fields 
and  places  where  the  insect  has  been  harbored  will  show  throughout  the 
whole  season  the  great  effect  of  the  hopper,  while  the  interior  of  the  same 
plot,  not  more  than  five  acres,  will  not  be  affected  nearly  as  much.  This 
would  show  that  a  large  tract  of  land  may  be  largely  protected  as  my 
vineyard  was  by  careful  cultivation  and  keeping  all  of  the  rubbish  that 
may  be  there  out  of  the  vineyard,  and  perhaps  by  catching  the  insects 
early  in  the  spring  at  their  first  appearance  and  destroying  them.  But 
the  small  vineyardist  will  find  that  more  diflBcult.  Now  I  have  been  very 
much  impressed  with  what  Professor  Quayle  has  said  in  re^rard  to  the 
first  crop  being  the  one  which  should  be  controlled  if  pos.sible.     I  agree 
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thoroughly  that  with  the  first  appearance  t)f  the  insects  if  they  could  be 
dealt  with  and  destroyed,  using  such  methods  as  have  been  described 
here,  that  the  great  damage  which  has  been  done  heretofore  to  the  vine- 
yards would  be  obviated.  You  could  then  go  on  and  collect  and 
harvest  a  good  crop  without  fear  of  the  second  crop  of  insects  doing  so 
much  damage,  because  if  on  its  first  appearance  the  insect  is  destroyed, 
of  course  there  will  be  a  much  smaller  second  crop  appearing.  Now, 
then,  I  have  a  little  orchard  of  eight  acres  which  for  three  years 
has  not  been  producing  more  than  a  quarter  to  two  thirds  what  it  should 
on  account  of  the  hoppers.  The  vines  were  so  badly  infested,  and 
affected  to  such  an  extent,  that  by  harvest  time  they  were  abso- 
lutely denuded  of  leaves,  and  the  sun  so  scorched  the  fruit  that  we 
could  not  harvest  more  than  two  thirds  of  the  crop.  Last  year  for  some 
reason  that  same  vineyard  produced  two  tons  of  fruits.  There  were 
plenty  of  hoppers  last  year  too,  but  they  didn't  get  started  so  soon. 
The  first  crop  was  less  and  consequently  the  second  was  not  large 
enough  to  destroy  the  crop  for  that  year.  I  have  examined  the  machine 
referred  to  by  Professor  Quayle.  This  machine  is  hauled  by  four  horses 
and  costs  seventeen  hundred  dollars.  If  there  could  be  a  small  engine 
to  draw  the  machine  or  even  possibly  it  could  be  something  on  the  order 
of  a  mowing  machine ;  the  power  produced  by  the  horses  could  produce 
sufficient  suction  with  a  small  apparatus  that  could  be  made  of  canvas 
to  cover  the  vines  and  draw  in  this  first  crop  of  hoppers  as  they  appear. 
They  will  appear  on  the  vines  just  as  soon  as  the  warm  weather  comes, 
and  they  start  work  just  as  soon  as  the  vines  leaf  out.  Now,  if  some- 
thing could  be  contrived,  without  much  expense  as  I  believe  it  could,  to 
collect  that  first  crop  of  insects,  you  would  do  away  with  the  necessity 
of  having  to  do  anything  with  the  second  crop. 

Mr.  Perkins  (Fresno),  I  find  that  the  hoppers  are  very  much  worse 
on  other  vines  than  on  the  Muscats  or  Thompson  Seedless.  Two  years 
ago  we  had  fewer  hoppers  than  we  had  last  year,  or  in  previous  years  for 
two  or  three  seasons.  Now,  I  would  like  to  ask  if  it  could  possibly  have 
been  due  to  the  frost  that  we  had,  that  it  caught  the  hoppers  at  just  the 
right  time  to  weaken  their  numbers  ?  It  is  the  only  possible  explanation 
which  I  can  give  of  their  being  so  much  less  that  year  than  they  were 
this  season. 

Prop.  Quayle.  I  agree  with  the  gentleman  that  a  year  ago  last  spring 
the  frost  was  probably  responsible  for  the  diminishing  numbers  of  the 
hoppers  to  a  great  extent.  They  come  out  in  the  vineyards  in  very  large 
numbers  in  many  places  of  this  section  and  I  was  planning  to  do  some 
control  work,  but  the  frost  practically  killed  all  the  leaves  on  most  of  the 
vines  in  some  vineyards,  thus  the  hoppers  suffered  for  want  of  food.  The 
vineyards  had  already  been  plowed,  and  so  there  was  absolutely  nothing 
for  them  to  feed  on  and  very  large  numbers  were  destroyed.  The  frost 
undoubtedly  caused  the  disappearance  of  the  hoppers  a  year  ago  last 
spring. 

Dr.  Cook.     This  is  an  important  matter  for  us  and  I  feel  that  it  is  a 
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matter  that  should  be  discussed  thoroughly  by  the  convention  here.  It 
seems  to  me  that  it  is  a  subject  that  should  be  taken  up  earnestly  by  the 
entire  community.  Early  cleaning  up  of  our  vineyards  and  fields  will 
decrease  the  damage  caused  by  these  hoppers  and  why  should  we  not 
make  it  a  community  proposition,  and  clear  up  our  vineyards  early  f  To 
a  great  extent  it  would  lessen  our  heavy  losses. 

A  Member.  I  would  like  to  ask  if  alfalfa  fields  surrounding  vineyards 
will  breed  the  hoppers  as  much  as  rubbish,  etc.,  will. 

Prop.  Quayle.  Alfalfa  is  not  a  favorite  food  plant  of  the  hopper; 
but  if  the  alfalfa  is  adjoining  the  vineyard,  no  doubt  they  will  also 
sustain  themselves  very  admirably  during  the  winter  season. 

Chairman  Cook.  As  Dr.  Hunt  is  now  present,  I  will  ask  him  to  pre- 
side over  the  remainder  of  the  afternoon  meeting. 


Dr.  Hunt.  You  all  know  Mr.  Richmond,  I  am  sure.  !Mr.  Richmond 
has  much  experience  in  the  handling  of  prunes,  and  I  have  great  pleasure 
now  in  introducing  to  you  Mr.  E.  N.  Richmond,  who  will  speak  to  you  on 
the  prune. 

PRUNE  CULTURE. 

By  E.  N.  Richmond,  San  Jose,  Cal. 

I  have  been  asked  by  the  State  Horticultural  Commissioner  to  pre- 
pare a  paper  on  the  subject  of  Prune  Culture,  consisting  of  short 
concise  facts  relative  to  this  industry  from  the  time  of  the  planting  of 
the  trees  until  the  fruit  has  been  prepared  for  market,  to  be  read  before 
this  convention.  I  shall  adhere  to  facts  as  I  have  found  them  through 
experience. 

The  successful  orchardist  of  today,  no  matter  what  variety  of  fruit 
he  is  producing,  is  the  man  who  iises  common  business  judgment  in 
addition  to  a  general  knowledge  of  soil,  tree  growth  and  care.  This 
statement  applies  to  all  horticultural  interests.  Fruit  growing,  to  a 
degree,  is  a  business,  and  must  have  the  same  consideration  as  any 
other  business. 

It  will  perhaps  be  of  interest  to  you  to  know  the  tale  of  how  the 
prune  was  first  introduced  into  California  from  France,  the  country 
to  which  today  we  are  shipping  a  goodly  portion  of  our  production, 
even  though  France  and  many  other  sections  of  Europe  are  still  pro- 
ducing prunes.  In  1849  Louis  Pellier,  a  French  sailor,  arrived  in  San 
Francisco  and  went  to  work  in  the  mines  of  Trinity  County.  He  did 
not  succeed  there,  and  finally  moved  to  San  Jose  in  the  early  fifties. 
There  he  started  a  nursery  on  the  property  which  today  is  owned  and 
occupied  by  his  nephew.  He  soon  after  induced  his  brother  Pierre, 
whom  he  left  in  France,  to  join  him  in  California.  The  two  brothers 
worked  the  nursery  together  until  the  spring  of  1856,  when  Pierre 
returned   to  France  on   a  visit.     Upon   his   return   to   California  he 
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brought  with  him  a  large  number  of  prune  and  other  fruit  cuttings. 
The  prune  cuttings  were  procured  in  the  Ville  Neuve  d'Agen.  from 
whence  the  common  California  prune  derives  its  name.  Petit  Prime 
d'Agen.  With  these  cuttings  the  first  prune  nursery  on  the  Pacific 
coast  was  started. 

For  many  years  little  thought  was  given  to  the  commercial  production 
of  the  prune,  but  attention  was  turned  to  the  raising  of  prunes  on  a 
commercial  basis  about  1880,  and  from  that  time  on  it  has  been  ever 
on  the  increase  until  today  the  State  of  California  produces,  with 
normal  crops  of  the  world,  between  50  and  60  per  cent  of  the  entire 
world's  output. 

To  one  contemplating  the  planting  of  a  prune  orchard,  the  first  con- 
sideration must  be  given  to  locality.  Inasmuch  as  the  State  has  been 
thoroughly  exploited  on  prune  producing,  the  matter  of  judgment  and 
fact  miLst  prevail  in  your  selection  of  the  district  of  the  State  in  which 
you  are  going  to  plant. 

The  second  consideration  is  soil.  There  are  thousands  of  acres 
planted  to  prunes  in  this  State  to-day  that  are  not  adapted  to  this 
variety  of  fruit,  and  should  have  been  planted  to  some  other  variety 
of  fruit  or  to  vines.  The  prune  tree  requires  a  deep,  rich  sandy  or 
loamy  soil,  and  from  that  to  a  heavy  soil,  well  drained.  Upon  such 
soils  water  is  generally  obtainable  for  irrigation  purposes.  Light  or 
shallow  soils  do  not  grow  successful  prune  orchards.  Such  a  soil 
as  first  mentioned  will  grow  large  thrifty  trees  capable  of  producing 
annually  from  5  to  10  tons  of  green  prunes  to  the  acre  of  large  sized 
fruit,  as  compared  to  trees  planted  upon  soil  not  adapted  to  prune 
growing,  which  soil  will  grow  only  a  small  tree  capable  of  produc- 
ing from  2  to  5  tons  of  prunes  to  the  acre  of  small  fruit.  Com- 
petition is  bound  to  enter  the  producing  field  as  well  as  other  fields 
of  the  business  world,  and  it  is  the  man  who  can  produce  at  the  lowest 
cost  who  will  be  the  most  successful  in  this  business.  The  lowest  cost 
means  the  greatest  tonnage  of  good  fruit  to  the  acre  and  not  economy 
in  the  working  of  the  property;  hence,  the  necessity  of  giving  the 
question  of  soil  a  very  thorough  consideration  and  investigation. 

The  third  consideration  is  the  root  upon  which  your  tree  is  budded. 
In  my  estimation  the  myrobalan  is  by  far  the  most  successful  root  to 
plant  for  prunes,  for  the  following  reasons :  first,  it  is  the  hardiest,  and 
is  long  lived;  second,  its  roots  naturally  seek  moisture,  giving  you  a 
deep  rooted  tree ;  third,  it  will  stand  more  moisture  and  is  not  subject 
to  soursap  to  any  where  near  the  same  degree  as  the  peach  or  almond 
root;  fourth,  the  fruit  produced  from  the  tree  on  myrobalan  root  is 
firmer  and  will  show  a  less  shrinkage  in  drying  than  either  of  the  other 
roots,  thereby  making  a  heavier  fruit  or  grade  than  the  fruit  produced 
on  trees  budded  to  other  roots. 

If  your  soil  is  of  a  light  character,  then  either  peach  or  almond  are 
better  adapted,  but  for  genuine  prune  soil,  the  myrobalan  is  the  root 
to  select.     Of  the  other  two  roots  generally  used  for  prune,  the  almond 
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is  preferable  to  the  peach.  Trees  budded  to  the  almond  root  are  good 
producers  and  much  longer  lived  than  trees  budded  to  the  peach  root. 

The  question  of  planting  on  the  square  or  triangular  system  is  largely 
a  matter  of  choice.  On  the  triangular  system  a  few  more  trees  can  be 
planted  to  the  acre.  Do  not  plant  your  trees  too  close  together. 
Plant  anywhere  from  22  to  27  or  28  feet  apart.  The  farther  apart 
you  plant,  the  better  opportunity  are  you  going  to  give  the  trees  to 
develop  into  large  thrifty  trees — they  have  more  air,  sun,  and  room 
to  develop. 

Prior  to  planting,  plow  your  soil  and  plow  deep.  Plowing  in  the 
orchard  business  does  not  mean  skimming  over  the  surface  of  the  ground. 
It  means  getting  down  from  8  to  11  inches.  This  can  be  done  with  a  disc 
plow  and  good  stock.  Use  a  sub-soil  plow  and  put  in  down  deep  along 
the  rows  in  which  you  are  going  to  plant  your  trees,  so  as  to  break  the 
under  crust  and  give  the  young  root  of  the  tree  an  opportunity  of  easy 
growth. 

During  the  past  few  years,  dynamite  has  been  used  in  the  starting  of 
a  young  orchard,  with  excellent  results,  by  blowing  up  the  hole  in  which 
you  are  going  to  place  a  young  tree.  You  loosen  all  of  the  soil  and  give 
the  root  every  advantage  of  growth. 

Planting  for  the  most  satisfactory  results  should  be  done  either  during 
the  latter  part  of  December  or  through  January  or  February. 

The  selection  of  nursery  stock  is  a  very  important  factor  toward 
success.  Select  one  year  old  trees,  good  clean  roots  and  plenty  of  them, 
with  a  straight  top  from  four  to  six  feet  high.  As  soon  as  you  get  your 
stock  from  the  nursery,  heel  in  the  ground  in  good  shape  until  such 
time  as  you  are  ready  to  plant,  for  it  must  be  remembered  that  the  small 
rootlets  are  very  sensitive  to  cold  or  lack  of  moisture. 

Before  planting,  examine  the  roots  closely,  cutting  off  the  bruised  or 
broken  ends  of  the  roots  that  have  been  damaged  while  being  handled  at 
the  nursery.  Examine  closely  for  blackknot  or  for  indications  of  the 
peach  borer. 

Have  your  ground  carefully  laid  off  so  that  each  tree  may  be  placed 
in  its  proper  position.  When  you  are  ready  for  planting,  use  the 
planting  board  (which  is  made  by  taking  a  one-inch  by  four-inch  piece 
of  wood  four  feet  long,  cutting  a  notch  in  each  end  and  one  in  the 
center),  placing  it  so  that  the  stake  which  indicates  where  the  tree  is  to 
be  set  will  be  in  the  notch  in  the  center  of  the  board  and  then  place  a 
stake  at  each  notch  at  the  ends.  Remove  the  board  and  center  stake 
and  you  are  ready  to  dig  the  hole. 

When  planting,  dig  a  hole  deep  enough  so  that  when  the  end  of  the 
long  root  going  downward  rests  on  the  bottom  of  the  hole,  the  tree  will 
rest  two  or  three  inches  deeper  than  it  did  in  the  nursery.  This  means 
that  the  point  at  which  the  tree  is  budded  is  just  about  on  the  surface. 
Very  great  care  should  be  taken  so  that  the  soil  is  well  worked  between 
the  roots,  using  as  fine  a  dirt  as  possible,  and  that  every  root  goes  out 
natural!}'  from  the  tree.     If  this  is  not  done  and  the  soil  is  throwTi 
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into  the  hole  carelessly,  the  rootis  will  all  be  crowded  together  to  the 
detriment  of  the  future  growth  of  the  tree.  Head  the  tree  back  to 
within  from  IJ  to  2  feet  from  the  ground.  As  good  a  system  in  securing 
the  measurement  for  the  heading  of  a  young  tree  is  to  cut  at  a  point 
which  measures  a  trifle  above  your  knee  cap. 

The  most  careful  consideration  should  be  given  to  the  question  of 
pruning,  and  here  again  judgment  must  be  used.  Remember  you  are 
going  to  produce  fruit  for  a  profit  and  not  wood.  At  the  end  of  the 
first  year  you  can  commence  to  mould  your  tree  into  shape.  About  four 
main  limbs  from  the  trunk  should  be  allowed  to  grow  and  develop. 
These  limbs  should  be  trained  through  pruning  so  that  the  center  of  your 
tree  is  left  open  for  sunshine,  air  and  the  development  of  fruit  produc- 
ing twigs.  Judgment  must  be  used  as  to  the  number  of  branches  and 
laterals  which  are  allowed  to  grow  from  the  main  limb.  By  proper 
pruning  it  is  possible  to  bring  a  young  prune  orchard  into  producing 
from  1,000  to  2,000  pounds  of  fruit  per  acre  at  the  end  of  the  fifth 
year;  at  the  end  of  the  sixth  year  from  2,000  to  5,000  pounds  of  fruit 
to  the  acre.  From  that  time  on  there  is  a  gradual  and  steady  increase 
in  production  as  the  tree  ages.  The  inside  twig  wood  will  be  the  first 
to  produce.  Many  growers  make  the  mistake  of  pruning  their  orchards 
only  once  in  every  three  or  four  years.  A  prune  orchard  should  be 
pruned,  not  less  than  every  other  year,  and  the  grower  who  trims  his 
orchard  each  year  secures  the  most  satisfactory  results.  Strive  to 
keep  new  wood  growing  and  renewing  the  tree. 

Through  the  spring  and  early  summer  months  cultivate  the  ground 
frequently.  Plow  first  and  follow  with  a  harrow,  spring-tooth  harrow 
(which  is  an  excellent  implement  for  leveling  the  ground),  disc  harrow 
or  cultivator.  Finish  your  cultivating  by  leaving  the  ground  well  pul- 
verized and  smooth  for  the  pickers.  In  the  Santa  Clara  valley  deep 
fall  plowing  has  been  resorted  to  by  many  with  great  success.  It  has 
been  found  that  deep  fall  plowing — from  9  to  11  inches — following 
irrigation  is  the  best  remedy  against  thrip — ^a  pest  preying  upon 
the  tender  young  fruit  buds  in  the  spring  months.  Following  the  fall 
plowing  the  spring  plowing  can  be  dispensed  with  if  one  desires  to  do 
so.  The  spring  work  c^an  then  be  carried  on  with  a  disc  harrow,  culti- 
vator and  other  implements  to  good  advantage. 

It  has  been  found  in  all  fruit  growing  that  ** Water  is  King."  Fall 
irrigation  immediately  following  the  harvcvsting  of  the  prune  crop  acts 
as  an  insurance  for  a  crop  for  the  following  year,  it  being  a  tonic  to  the 
tree.  Through  water,  the  tree  is  given  additional  nourishment  after 
having  gone  through  the  dry  summer  months  producing  fruit  and  grow- 
ing wood ;  and  the  young  fruit  spur  is  strengthened  and  becomes  strong 
and  vigorous  before  the  tree  goes  into  the  dormant  stage.  Water  should 
be  used  during  the  late  spring  months,  thereby  insuring  the  tree  with 
ample  moisture  and  nourishment  to  carry  it  through  the  summer  months 
and  through  the  producing  period. 

Fertilization  should  be  given  serious  consideration.    The  question  of 
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fertilization  is  another  story,  but  you  must  appreciate  the  fact  that  the 
trees  cannot  continually  take  from  the  soil  and  continually  produce 
unless  you,  on  your  part,  are  willing  to  renew  the  soil  by  fertilization. 

The  keeping  of  the  bark  of  the  tree  in  a  clean  and  healthy  condition 
must  have  your  attention.  This  can  be  done  through  the  system  of 
spraying.  The  most  popular  sprays  for  this  purpose  being  crude  oil 
emulsion,  distillate  emulsion,  Imown  as  Buggo,  and  the  lime-sulphur 
spray.  The  best  time  to  spray  for  this  purpose  is  through  the  months 
of  December,  January,  or  February.  The  spray  outfit,  oftentimes  in 
some  sections  of  the  State  is  again  called  into  use  in  the  fighting  of  the 
thrips.  It  has  been  successfully  proven  that  this  insect  can  be  kept 
under  control  by  the  use  of  any  one  of  the  two  or  three  different  well 
known  spray  solutions. 

The  prune  tree  will  blossom  the  latter  part  of  March.  Fruit  sets 
immediately  following  the  falling  of  the  petals.  A  person  can  generally 
gain  a  fair  idea  as  to  the  kind  of  a  crop  he  is  going  to  have  by  the  latter 
part  of  April.  Fruit  ripens  during  the  latter  part  of  August  and  it 
is  of  a  rich  purple  hue  when  ripe. 

Prunes  should  never  be  picked  from  the  tree.  They  should  be 
allowed  to  thoroughly  ripen  and  fall  to  the  ground  of  their  own  accord. 
An  orchard  should  be  covered  by  pickers  picking  the  fruit  from  every 
seven  to  ten  days — every  seven  days  preferably,  so  as  to  prevent  sun- 
bum.  The  usual  form  of  contract  with  pickers  calls  for  four  pickings, 
no  shaking  of  the  trees  until  the  third  picking,  and  then  at  grower's 
discretion. 

The  green  fruit  is  hauled  to  the  dipper  shed  in  picking  boxes  and 
there  passed  through  a  light  solution  of  lye.  A  kettle  or  tank,  holding 
two  hundred  gallons  of  water  and  containing  a  basket  container  is  used 
for  this  purpose.  In  many  instances  the  fruit  is  rinsed  by  passing 
from  this  dip  into  a  vat  of  clear  water  and  then  dumped  on  to  a  com- 
bination pricking  board  and  grader,  which  grades  the  fruit  into  three 
grades,  so  that  the  drying  in  the  field  can  be  uniform,  the  grader  being 
operated  by  power.  The  fruit  is  then  placed  on  eight  foot  trays  and 
taken  to  the  drying  yard  and  dried  in  the  sun.  The  purpose  of  passing 
the  fruit  through  the  lye  solution  and  over  the  pricking  board  is  that 
the  skin  of  the  fruit  may  be  slightly  cut,  thereby  preventing  fermenta- 
tion and  producing  a  fruit  with  a  clear,  bright  meat.  Many  of  the 
small  growers  do  not  use  the  combination  pricker  and  grader;  they 
dump  the  fruit  directly  from  the  dipper  basket  to  the  trays,  allowing 
all  sizes  to  be  dried  together.  This  is  not  as  satisfactory  to  the  grower 
as  the  first  mentioned  method.  The  most  satisfactory  and  economical 
method  of  handling  from  the  dipper  shed  to  the  dry  yard  is  to  use  a 
one-horse  truck  especially  constructed  for  this  purpose. 

The  question  of  drying  is  again  a  matter  of  judgment.  Fruit  should 
be  allowed  to  lay  in  the  siin  on  the  trays  until  about  three  quarters 
dried  and  then  stacked  in  piles  one  above  the  other,  leaving  air  vents 
on  either  end.     About  twenty  trays  can  be  stacked  in  one  pile  and  the 
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finishing  process  takes  place  in  the  stack.  Under  normal  weather 
conditions  it  takes  from  ten  days  to  two  weeks  to  cure  prunes.  It  has 
been  found  most  satisfactory  while  the  fruit  is  on  the  trays  in  the  dry 
yard,  to  give  the  fruit,  at  least,  one  turning  by  hand,  shaking  the  trays 
or  with  brooms,  so  that  the  fruit  secures  an  equal  drying  on  all  sides. 
It  also  materially  lessens  the  time  of  drying  and  makes  a  finer  grade  of 
fruit.  Do  not  take  your  fruit  from  the  trays  until  it  is  thoroughly 
cured.     This  word  of  caution  means  the  salvation  of  your  business. 

A  packer  cannot  turn  out,  to  the  trade,  a  first  class  article  unless 
that  article  is  delivered  to  him  by  the  producer.  During  the  past  years 
most  of  the  complaint  against  the  keeping  qualities  of  the  prune  has 
been  due  to  the  desire  on  the  part  of  the  grower  to  retain  too  much  of 
the  original  weight  in  the  prune,  with  the  result  that  he  has  delivered 
prunes  to  the  packing  houses  which  were  not  properly  cured.  In  many 
instances,  these  prunes  have  not  been  detected  at  the  packing-house 
door  and  have  found  their  way  to  the  trade,  with  the  result  that  fer- 
mentation has  set  in  and  the  buyer  of  the  California  prune  loses  con- 
fidence in  the  commodity  and  refuses  to  handle  a  commodity  against 
which  he  has  incurred  heavy  losses. 

Grood  prunes,  well  cured,  will  build  up  and  encourage  an  ever  increas- 
ing demand.  Prunes  poorly  cured  will  tear  down  and  discourage  this 
demand,  so  that  before  taking  your  prunes  from  the  trays  be  positive 
in  your  own  mind  that  they  are  properly  cured.  After  properly  curing, 
the  fruit  is  taken  from  the  dry  yard  to  the  dried  fruit  house  of  the 
orchard  and  there  dumped  into  bins.  From  there  it  is  sacked  and 
delivered  to  the  packing-house. 

Every  fruit  producer  should  know  by  actual  and  careful  testing  what 
each  load  of  fruit  tests  to  the  pound  when  he  delivers  to  a  packing- 
house, no  matter  to  whom  he  is  delivering.  This  is  not  only  justice  to 
himself,  but  it  is  justice  to  the  man  with  whom  he  is  dealing.  If  he 
knows  positively  what  his  fruit  tests,  he  will  ordinarily  have  no  com- 
plaint to  make  at  the  test  he  secures  from  his  packer,  but  if  he  does  not 
make  such  a  test,  he  is  apt  to  be  dissatisfied. 

At  the  packing-house  the  fruit  is  carefully  graded  into  the  different 
grades,  varying  from  30  to  40  prunes  to  the  pound  up  to  prunes  running 
smaller  than  120  to  the  pound.  The  grades  as  to  weight  and  size  are 
obtained  by  passing  the  fruit  over  a  large  grader  which  consists  of  a 
series  of  screens  of  different  sizes,  commencing  with  the  smaller  size 
and  increasing  to  just  a  trifle  larger  size  every  three  or  four  feet. 
There  are  from  eight  to  nine  different  screens,  the  larger  fruit  passing 
over  the  end  of  the  grader.  As  the  fruit  comes  from  the  grader  it  is 
carefully  tested  and  taken  to  the  proper  bin.  Prom  there  it  is  taken 
as  required  for  packing  purposes  to  the  processor  or  cleanser.  The 
fruit  in  the  field  has  been  subjected  to  considerable  dust  and  dirt,  as 
well  as  insect  life.  The  processor  or  cleanser  conveys  the  fruit  through 
a  long  vat  of  boiling  hot  water,  thoroughly  washing  and  cleansing  the 
fruit.     From  the  processor,  the  fruit  is  dumped  on  a  long  shaker  which 
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further  assists  in  the  cleansing  process,  so  that  by  the  time  the  fruit  is 
put  into  the  boxes,  it  is  in  a  most  sanitary  condition. 

Prunes  are  packed  in  packages  varying  from  one  pound  to  fifty-five 
pounds.  A  large  amount  of  help  is  given  employment  in  the  handling 
of  the  fruit.  The  packing  allowance  made  by  the  trade  for  fruit 
packed  in  various  sized  boxes  all  goes  back  to  the  various  industries 
of  this  State,  such  as  the  box  factories,  paper  companies  and  to  labor. 
Packing  has  been  a  source  of  a  tremendous  income  to  the  State  of  Cali- 
fornia. A  number  of  years  ago  a  large  portion  of  our  dried  prunes 
were  shipped  in  bags  to  the  larger  wholesalers  of  the  Eastern  States. 
They  did  their  own  packing,  under  the  most  crude  methods,  with  the 
result  that  many  spoiled  and  unattractive  prunes  were  put  upon  the 
market,  as  well  as  prunes  from  various  districts  being  mixed  with  our 
Santa  Clara  prunes  or  packed  and  branded  as  Santa  Clara  Valley 
prunes.  In  California  to-day  every  packer  is  equipped  with  the  most 
modern  machinery  and  the  investment  in  a  packing  house  amounts  to 
considerable.  Men  are  in  charge  of  the  various  departments  of  the 
packing-houses  who  have  had  long  experience  in  the  handling  of  fruit, 
with  the  result  that  our  fruit  is  being  turned  out  to  the  trade  well 
packed,  in  good  keeping  condition  and  in  attractive  packages. 

The  improvement  in  the  producing,  curing,  and  packing  of  the  Cali- 
fornia prune,  as  well  as  its  original  quality,  has  made  it  the  most  pop- 
ular prune  in  the  world  to-day.  Even  though  there  are  large  prune 
producing  sections  in  Europe,  nevertheless  our  California  prune  has 
such  a  recognition  throughout  the  European  countries  that  to-day  we 
are  exporting  from  50  to  60  per  cent  of  our  entire  output  annually, 
and  we  are  importing  from  Europe  nothing. 

The  prime  industry  in  this  State  to-day  represents  an  annual  average 
production  of  175,000,000  pounds  of  dried  fruit,  or  an  annual  income 
to  the  State  of  from  seven  and  one  half  to  ten  million  dollars.  It 
deserves  the  most  careful  attention ;  first,  on  the  part  of  the  producer, 
in  seeing  that  he  is  producing  an  article  of  high  grade ;  second,  on  the 
part  of  the  packer,  in  giving  the  closest  attention  to  the  packing  of 
the  fruit  delivered  to  him,  that  the  fruit  might  be  delivered  to  the  trade 
in  the  most  sanitary  and  attractive  manner  possible;  third,  on  the 
part  of  our  State  Horticultural  Commissioner's  oflBce,  in  seeing  that 
the  industry  is  given  his  most  careful  attention  and  protection. 

In  conclusion,  I  will  say  that  prune  prodiicing  is  one  of  the  most 
profitable  of  fruit  productions  when  proper  care  has  been  given  to  the 
selection  of  the  soil,  to  the  class  of  trees  planted,  to  the  care  of  these 
trees  and  to  the  curing  of  your  green  fruit. 

('iiAiRMAN  Hunt.  This  very  carefully  prepared  paper,  very  valu- 
able paper,  is  now  open  for  discussion.  I  hope  we  will  have  some 
questions. 

]\Ir.  GALiiAWAY.  I  would  like  to  ask  a  question.  In  regard  to  the 
root  for  the  prune  tree,  you  mentioned  the  almond,  peach  and  myro- 
halan  roots.     What  do  you  think  of  the  apricot  rootoliftredtU^Cprune  tree? 
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Mr.  Richmond.  Prom  general  experience  the  apricot  root  has  not 
been  successful  for  budding  purposes.     The  trees  are  not  long-lived. 

Mr.  Messenger.  Regarding  dynamiting  the  holes,  in  Glenn  County 
recently  I  learned  that  some  holes  had  been  dynamited  in  soils  that 
were  not  dry,  and  they  were  not  successful.  Have  you  had  any 
experience  along  this  line? 

Mr.  Richmond.  I  hardly  know,  but  think  that  perhaps  in  cavse  the 
dynamite  was  used  in  damp,  wet  soils,  the  fumes  were  not  there,  and 
that  might  have  been  the  reason.  They  might  have  aflfected  the  roots 
of  the  trees.  In  dynamiting  in  damp  soil  there  is  not  the  same  air 
for  evaporation.  Dry  soil  will  dynamite  much  more  rapidly  and  give 
much  better  results  than  will  wet  soils. 

Mr.  Hutchinson.  One  question :  You  say  you  commence  gathering 
your  fruit  in  the  Santa  Clara  Valley  in  August,  the  first  of  August? 

Mr.  Richmond.    Yes,  about  the  middle  of  August. 

Mr.  Hutchinson.  And  you  never  pick  your  prunes,  you  shake  your 
trees,  you  say. 

Mr.  Richmond.     Until  the  last  picking,  they  should  always  be  shaken. 

Mr.  Hutchinson.  I  understand  then  that  the  tree  must  not  be 
shaken  at  all.  We  are  obliged  in  my  locality  to  knock  oflE  or  shake  our 
trees  sometimes  by  the  tenth  of  the  month,  because  it  is  getting  so  late 
that  we  cannot  dry  them. 

Mr.  Richmond.  What  proportion  comes  oflf  the  trees  by  the  time 
you  have  to  shake  them  ? 

Mr.  Hutchinson.  Not  more  than  one  half.  It  seems  to  me  that 
this  State  is  capable  of  raising  everything  there  is,  but  there  are  certain 
places  that  are  more  adapted  for  vines,  raisins,  and  peaches  than  are 
other  localities. 

Mr.  Galloway.  I  wish  to  speak  of  the  Imperial  prune.  In  Sonoma 
County  the  most  profitable  orchards  we  have  are  Imperial  prune 
orchards,  but  they  are  very  limited  in  extent,  and  it  is  a  custom  to 
plant  the  Imperial  prunes  on  heavy  soils.  They  should  be  planted  on 
the  higher  bench  lands.  This  is  not  high  for  your  lands,  but  lands 
that  are  well  drained  and  not  too  level  and  where  they  will  produce  a 
sufficient  amount  of  sugar.  The  great  trouble  is  where  they  are  planted 
on  level  grounds,  and  trees  dry  out  and  do  not  produce  a  suflfioient 
amount  of  saccharin  matter  to  enable  them  to  be  well  cured,  and  the 
great  trouble  with  such  prunes  is  that  they  will  ferment  and  make 
trouble  after  they  are  processed,  so  the  Imperial  prune  is  the  most 
profitable  crop  we  produce  in  Sonoma  County,  where  it  is  planted  on  the 
right  kind  of  land. 

Mr.  Richmond.  In  Sonoma  County  you  really  haven't  two  or  three 
hundred  acres  planted  of  the  Imperials  that  you  consider  fit,  have  you  ? 

Mr.  Galloway.     About  five  hundred,  I  believe. 

Dr.  Cook.  I  want  to  express  my  satisfaction  and  gratitude  to  Mr. 
Richmond  for  this  paper.     One  of  the  most  common  letters  we  get  at 
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our  office  is  for  bulletins  on  the  prune  question.  So  many  requests  come 
in,  and  we  have  not  been  able  to  supply  them ;  we  have  had  nothing  on 
prune  culture,  but  now  we  are  going  to  get  out  separates  on  this  article, 
and  as  my  friend,  Mr.  Hickman,  said,  these  bulletins  form  the  most 
valuable  crop  we  have.  You  know  the  one  on  dates,  well,  we  shall  have 
another  now  on  grapes,  and  one  now  that  is  nearly  ready  on  citrus 
fruits.  I  hope  to  get  monographs  on  all  these  subjects.  Anything 
you  want  to  know  on  these  subjects  that  we  have  you  can  get  by  writing 
in  to  our  office.  I  want  to  thank  you,  Mr.  Richmond,  on  behalf  of  the 
audience  for  this  admirable  paper. 


Chairman  Hunt.  The  next  paper  is  on  details  in  citrus  culture.  I 
understand  that  Mr.  Chapman  is  considered  the  best  authority  on  citrus 
culture  in  this  country,  and  I  now  take  great  pleasure  in  introducing 
Mr.  Chapman. 


DETAILS  IN  CITRUS  CXTLTUBE. 

By  Ohables  0.  Chapman,  Fullerton,  Gal. 

The  culture  of  the  orange  is  one  of  the  most  fascinating,  and  at  the 
same  time  most  discouraging  branches  of  agriculture.  This  fruit  per- 
haps requires  closer  and  more  constant  attention  than  any  other  fruit 
grown  for  profit  in  this  country.  This  is  accounted  for  in  part  by  the 
great  length  of  time  required  to  mature  oranges,  the  numerous  per- 
sistent enemies  which  prey  upon  them,  their  delicate  and  susceptible 
nature,  the  large  amount  of  money  value  represented,  and  the  natural 
interest  arising  from  watching  the  ever  changing  phenomena  incident 
to  their  development  to  a  high  state  of  beauty,  succulency,  and  useful- 
ness. 

While  orange  culture  is  fascinating,  few  men  are  undergoing  all  the 
disappointments  and  annoyances  incident  to  the  business  these  days  for 
the  mere  pleasure  they  may  derive  from  it.  It  is  profit  rather  than 
pleasure  which  is  the  incentive  to  practically  all  growers.  It  is  essential, 
therefore,  that  in  every  possible  respect  conditions  be  followed  which 
will  produce  the  greatest  profit. 

In  the  production  of  citrus  fruits,  a.s  with  many  other  varieties  of 
fruit,  California  excels  the  world.  In  proof  of  this  sweeping  statement, 
a  little  commercial  evidence  from  our  most  exacting  market  will  be 
given.  I  quote  from  the  Fruitma7i's  Ouide,  published  in  New  York 
City: 

' '  There  is  no  disputing  the  fact  that  when  it  comes  to  extracting 
top-notch  prices  out  of  the  buyer's  pockets  the  California  orange  has 
the  call,  first,  last  and  all  the  time.  Florida  may  talk  of  its  justly 
celebrated  Indian  River  fruit ;  the  West  Indies  may  put  forth  the 
claims  of  her  yellow-skinned  globes  of  sweetness,  but  the  Golden 
State,  with  an  orange  that  combines  beauty  with  savor,  in  the 
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highest  degree,  and  appeals  to  the  eye  as  powerfully  as  to  the  palate, 
unquestionably  wears  the  crown." 

It  may  be  interesting  to  hear  the  high  estimate  in  which  the  Florida 
orange  was  held  by  travelers  visiting  that  state  years  ago.  The 
statements  quoted  may  seem  extravagant.  I  have  speculated  a  little  as 
to  the  language  the  writer  would  have  employed  to  have  expressed  his 
thrill  of  delight  could  he  have  gotten  one  of  our  splendid  Washington 
Navels,  or  our  incomparable  Valencias.  Here  is  what  he  said,  which 
is  taken  from  Blackwood's  Magazine,  1885 : 

**The  Florida  orange  is  a  delicacy  by  itself,  hitherto  unknown 
to  the  world,  and  which  Spain  need  never  attempt  to  rival. 
Between  an  Indian  River  orange  and  the  coarse-grained,  spongy, 
bitter-sweet  product  of  the  Mediterranean  there  is  nothing  whatever 
in  common.  The  one  is  a  thing  to  be  eaten  in  the  usual  routine  of 
life,  the  other  is  a  delicacy  which  we  can  only  hope  to  stumble  on 
at  rare  moments.  A  ripe  Floridian,  well  grown  and  in  good  con- 
dition, melts  in  the  mouth  like  a  juicy  peach.  It  is  nectar  in  poetic 
form,  and  the  fashionable  mode  of  eating  it  in  Jacksonville  is  to 
cut  it  in  two  and  empty  it  with  a  teaspoon.  So  delicate  is  the  pulp, 
and  so  tender  is  the  skin  that  liie  one  difficulty  in  enjoying  it  is  in 
handling  it." 

Another  picture  given  in  Chamber's  Journal,  1885:  **The  orange 
groves  of  Florida  are  already  the  largest  in  the  world,  and  the  quality 
of  their  product  is  unequalled  by  the  choicest  fruits  of  Europe,  Syria 
and  Bra2dl."  The  writer  informs  us,  however,  that  the  cockroaches, 
mosquitoes  and  all  insect  life  in  Florida  are  ''a  huge  and  permanent 
affliction,"  and  that  **as  horticulture  is  the  only  business  that  can  be 
carried  on  in  Florida  and  as  insects  are  vastly  destructive,  to  fruits  and 
vegetables,  it  is  the  height  of  folly  to  annihilate  the  small  birds.  The 
orange  tree  is  the  prey  of  many  insect  parasites,  and  sometimes  a  whole 
grove  is  blighted  by  them.  I  have  seen  scores  of  trees  ghastly  with  scale, 
and  owners  almost  driven  to  desperation." 

A  warning  to  growers  as  well  as  some  information  as  to  the  life  of 
the  orange  tree  may  be  noted  in  the  following  quotation  from  the 
Tropical  Agriculturist,  an  English  paper,  of  1882 : 

**In  the  Azores,  up  to  1836,  the  oranges  were  in  perfect  condi- 
tion— no  care,  no  attention,  no  labor  was  given  them,  save  the 
picking  and  packing.  They  were  left  without  manure,  without 
draining  and  maybe  without  pruning.  Suddenly,  however,  a  dis- 
ease appeared — trees  two  hundred  and  three  hundred  years  old, 
and  producing  each  six  thousand  and  twenty  thousand  oranges 
were  disappearing.  It  was  observed  that  all  the  trees  affected 
produced  a  very  heavy  crop  the  very  year  that  the  disease  mani- 
fested itself,  that  the  leaves  became  yellow  and  fell  off  in  great 
quantities,  and  on  the  trunks,  or  stems  near  and  sometimes  beneath 
the  ground,  the  bark  opened  and  drops  or  tears  of  yellow  gimi 
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exuded,   and  hence  the   disease  was  called  *Lagrima'  from  the 
Portuguese  word  for  tears." 

The  inference  made  by  the  writer  is  that  the  people  richly  deserved 
what  they  got — ^the  destruction  of  a  fine  industry,  the  far  famed  St. 
Michael  orange.  The  people  danced  and  amused  themselves  while  the 
orange  trees  bore  fruit,  but  years  of  reckless  neglect  brought  disaster. 

While  it  is  a  pleasure  to  be  with  you,  I  am  frank  to  say  that  I  am 
unable  to  bring  you  anything  new  or  revolutionary,  or  to  divulge  any 
secrets  in  the  culture  of  citrus  fruits.  I  am  sure  many  of  you  are 
quite  as  well  informed  in  all  phases  of  the  industry  as  I  am  myself. 
If  we  can,  however,  in  this  general  conference,  mutually  inspire  one 
another  with  a  determination  to  produce  a  higher  grade  of  fruit  and 
take  better  care  of  it,  I  am  sure  the  citrus  growers  who  are  present 
will  consider  ourselves  amply  repaid  for  this  conference. 

There  is  a  demand,  and  there  will  always  be,  for  high  grade  fruit. 
That  demand  cannot  be  readily  supplied,  and  our  aim  should  be  to  meet 
the  requirement  of  the  most  exacting  market,  and  not  to  be  satisfied 
with  simply  growing  oranges  that  must  be  forced  into  consumption  by 
low  prices. 

The  quality  of  the  fruit  we  produce  will  largely  gauge  the  financial 
returns  enjoyed.  The  orange,  like  the  chrysanthemum,  is  susceptible  of 
high  development,  and  I  believe  there  is  less  excuse  for  one  of  us  to 
grow  an  inferior  orange  than  for  the  professional  florist  to  grow  small, 
sickly  flowers  for  his  market.  The  fact  is,  we  cannot  afford  to  produce 
anything  but  the  best,  for  anything  less  affords  neither  satisfactory 
revenue  nor  that  desrree  of  mental  enjoyment  which  ought  to  be  at  least 
a  part  of  the  returns  we  should  expect  from  the  business. 

The  first  efforts  of  an  orange  grower  must  be  directed  to  the  selec- 
tion of  location,  the  preparation  of  the  land,  the  quality  and  condition 
of  the  stock,  manner  of  setting  it,  and  provision  for  a  reasonable 
amount  of  irrigating  water.  Some  varieties  are  better  adapted  to 
certain  localities  than  others.  The  difference  is  often  that  between 
success  and  failure.  Remember  in  the  competition  which  the  largely 
increased  production  we  are  soon  to  have  will  severely  test  us.  The 
survival  of  the  fittest  will  be  the  ultimate  result.  Therefore,  select  a 
variety  adapted  to  your  particular  locality,  not  permitting  yourself  to 
be  influenced  by  a  desire  to  grow  an  orange  popular  in  other  localities, 
but  not  the  best  for  yours. 

It  is  important  that  a  location  be  selected  free  as  possible  from 
extremes  of  temperature.  While  we  may,  to  an  extent,  successfully 
overcome  low  temperaturs,  it  is  both  expensive  and  dangerous  to  tempt 
Jack  Frost.  He  may  swoop  down  upon  us  without  warning  and  when 
we  are  unprepared.  I  fear  that  during  the  present  period  of  much 
setting  of  citrus  orchards,  many  have  been  located  where  nature  never 
intended  trees  comparatively  easily  affected  by  cold  should  be  planted. 
It  is  also  evident  that  soil  conditions  unfavorable  to  the  production  of  the 
orange   have   been   overlooked   in   this   widespread   desire   to   set   out 
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orchards.  The  result  of  this  want  of  good  judgment  and  the  viola- 
tion of  the  laws  of  nature  is  likely  to  be,  not  only  an  individual  loss  to 
those  who  heedlessly  ignored  them,  but  an  injury  to  the  reputation  of 
the  orange  business  and  a  consequent  loss  to  all. 

The  land  selected,  whether  level,  gently  undulating  or  quite  hilly, 
must  be  put  in  condition  for  setting  before  the  stock  is  taken  from 
the  nursery.  A  little  work  done  then  will  often  save  a  great  deal  of 
time  and  labor  in  the  future  care  of  the  orchard.  The  plan  of  setting 
a  given  piece  of  ground  should  be  well  thought  out  and  prepared 
before  the  grower  begins  staking  for  trees.  A  little  headwork  at  this 
point  will  prove  a  time  saver  as  well  as  getting  the  best  arrangement 
of  the  trees. 

After  the  land  has  been  carefully  laid  off,  holes  wide  and  deep  must 
be  dug.  A  little  well  rotted  barnyard  manure  put  in  the  bottom  of 
the  hole  and  covered  with  a  few  inches  of  good  surface  soil  will  greatly 
aid  the  early  growth  of  the  tree  and  induce  deep  rooting. 

Care  must  be  taken  in  transferring  the  tree  from  the  nursery.  The 
trees  must  be  put  in  line  both  ways  and  not  set  too  deeply.  Good 
surface  soil  with  a  little  well  rotted  manure  mixed  with  it  must  be 
carefully  put  around  the  ball  and  gently  pressed  down.  Fill  the  basin 
with  water,  which  will  settle  the  dirt  and  drive  out  the  air ;  straighten 
up  such  trees  as  may  be  leaning  and  out  of  line,  and  they  are  in  shape 
to  be  left  for  a  few  weeks  before  a  second  irrigation  becomes  necessary. 
Remember  that  the  initial  treatment  of  any  orchard  has  much  to  do  with 
its  growth,  its  power  to  resist  drought,  and  its  future  productiveness. 
Therefore,  permit  no  careless  work  to  be  done. 

I  shall  touch  but  briefly  only  the  salient  points  in  the  care  of  an 
orchard. 

Cultivation. 

I  believe  there  is  scarcely  anything  which  exerts  a  more  favorable 
influence  on  the  quality  of  an  orange  than  cultivation,  and  there  is 
no  other  part  of  orchard  work  that  is  generally  so  indifferently  done. 
The  implement  with  which  the  work  can  be  properly  done  may  not 
always  be  at  hand,  and  the  man  to  operate  it  intelligently  and  honestly 
is  likewise  difficult  to  find. 

There  are  several  reasons,  which  I  will  not  take  time  to  mention,  why 
greater  attention  should  be  given  by  citriLs  growers  to  cultivation.  I 
will,  however,  briefly  refer  to  two.  One  of  these  is  the  greatly  improved 
quality  of  fruit  secured  by  proper  cultivation.  It  will  unquestion- 
ably produce  a  smoother  orange  with  more  syrup  and  better  flavor, 
and  these  are  points  which  we  should  strive  to  obtain.  The  other  is 
that  vigorous  cultivation  at  the  time  the  fruit  is  forming  will  insurer 
a  larger  setting  than  if  neglected  at  this  critical  period.  Cultivation 
is  a  stimulant  and  the  tree  needs  a  little  help  at  this  critical  period. 
Cultivate  often,  deep  and  at  the  proper  time  after  irrigation. 
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Pruning. 

I  find  that  some  orchardists  use  the  pruning  shears  very  sparingly, 
if  at  all,  claiming  nature  is  her  own  best  guide  in  the  shaping  and  care 
of  a  tree  in  this  regard.  She  endeavors  with  all  her  energy  to  make 
the  most  of  the  conditions  into  which  ignorance  or  poor  management  has 
forced  her.  It  is  particularly  distressing  to  see  her  thus  struggling 
blindly  with  no  intelligent  hand  put  forth  to  direct  or  assist  her. 

This  question,  however,  is  better  understood  now  than  it  was  a  few 
years  ago.  Experience  has  taught  many  lessons  to  the  observing  citrus 
grower.  The  novice  in  the  business,  of  course,  would  realize  that  a 
tree  should  be  kept  clean  of  dead  wood  and  suckers,  but  many  old-time 
growers,  if  we  are  to  judge  from  the  appearance  of  some  orchards, 
do  not  altogether  observe  this  fundamental  law.  I  do  not  believe  it 
possible  to  grow  the  best  fruit  where  the  tree  is  not  shorn  of  this 
material. 

The  tree  should  be  opened  so  that  free  circulation  of  air  can  pajss 
through  it  and  under  the  lower  limbs.  The  foliage  of  some  varieties  is 
inclined  to  grow  thick  and  heavy.  By  opening  the  trees  to  the  air 
and  lifting  from  the  ground  the  drooping  branches,  the  quality  of  the 
fruit  may  be  greatly  raised  and  thus  less  liability  to  gum  disease. 
Soil  and  climatic  conditions  must,  however,  control  or  regulate  this  to 
some  extent.  I  am  confident,  however,  that  in  most  orchards  satis- 
factory results  can  be  secured  by  occasional  vigorous  pruning.  There 
may  be  reasons  for  not  doing  this  in  certain  sections,  but  I  am 
persuaded  that  most  orchards,  even  in  such  districts,  would  be  vastly 
improved  by  judicious  use  of  the  pruning  shears.  Pruning  must  be 
intelligently  done,  however,  never  cutting  without  a  reason.  Knowledge 
of  the  natural  tendencies  and  weaknesses  of  the  variety  in  hand  is 
necessary  and  a  well  defined  appreciation  of  the  end  desired. 

If  properly  pruned  from  the  start,  trees  may  be  largely  built  so  that 
they  will  need  but  little  propping.  Very  heavy  crops,  however,  will 
call  for  supports,  which,  should  be  given  before  the  limbs  are  too  much 
bent  with  the  weight  of  their  load.  The  modern  devices  for  propping 
greatly  simplify  this  work,  which  heretofore  has  been  both  laborious 
and  expensive. 

Fertilization. 

Among  the  numerous  and  perplexing  problems  with  which  the 
orchardists  have  to  contend,  none  perhaps  causes  more  weariness  of 
mind  than  that  of  fertilization.  We  realize  that  as  our  orchards  grow 
older,  and  in  order  to  retain  their  vigor,  we  must  supply  them  with 
plant  food  in  proper  amount  and  in  condition  for  assimilation.  I  have 
no  hesitancy  in  saying  that  in  order  to  produce  a  fine  quality  of  fruit 
in  abundance,  attention  must  be  given  to  this  question.  Just  what  to 
do  and  when  to  do  it  is  a  question  that  cannot  always  be  answered  with 
satisfactory  definiteness. 

While  I  realize  the  value  and  importance  of  fertilization,  yet  the 
many  unknown  conditions  prevailing  in  the  use  of  any  kind  of  com- 
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pounded  fertilizer,  the  uncertainty  of  its  exact  construction,  combined 
with  the  great  difference  in  soils,  and  the  varied  requirements  in  gen- 
eral treatment,  make  it  diflScult  for  me  to  attend  to  this  important 
work  with  that  degree  of  certainty  I  should  like.  I  cannot  deny, 
however,  that  we  have  gained  much  valuable  experience  in  this  important 
treatment  of  our  orchards.  We  have  learned  the  absolute  necessity  of 
supplying  plant  food  to  the  soil  if  we  would  grow  an  orange  crop 
annually.  We  have  also  learned  that  in  ordinary  soil  and  with  trees 
•over  a  dozen  years  old,  a  much  heavier  application  of  fertilizer  is 
<lemanded  than  most  of  us  have  been  in  the  habit  of  giving.  I  think 
that  in  many  cases  crop  shortage,  which  is  often  charged  to  unfavorable 
climatic  conditions,  is  due  rather  to  a  poverty  of  proper  plant  food  in 
the  soil. 

Irrigation. 

Many  of  us  have  learned  to  use  irrigating  water  more  wisely  than 
in  former  years.  The  custom  prevails  in  most  sections  of  irrigating 
very  frequently  simply  because  the  **turn  comes  around. '*  This  I 
regard  as  detrimental  both  to  the  permanent  strength  of  the  soil  and 
to  the  production  of  the  best  quality  of  fruit.  Irrigation  should  be 
thorough  but  not  frequent.  We  are  to  understand,  however,  that  all 
soils  cannot  be  treated  alike.  For  instance,  it  is  injurious  to  light  soil 
with  sandy  or  loose  subsoil  to  run  water  on  it  for  any  great  length  of 
time.  This  leaches  the  life  out  of  the  surface  soil,  washes  away  the 
humus  and  causes  a  weakness  which  soon  shows  on  the  trees.  A 
grower  should  know  the  character  of  his  soil  to  a  depth  of  five  or  six 
feet.  Unless  he  be  acquainted  with  it  he  will  not  realize  the  damage 
he  may  do  by  improper  irrigation. 

Less  frequent,  but  thorough  irrigation  and  better  cultivation,  will 
Tiot  only  produce  a  superior  grade  of  fruit,  but  will  keep  the  soil  in 
better  condition  and  avoid  washing,  leaching  or  baking.  With  ordinary 
«oil  while  too  frequent  irrigation  may  be  detrimental,  there  is  little 
danger  of  it  being  too  thorough.  More  water  should  be  put  in  the 
soil  than  is  usually  the  case. 

Pasts. 

Citrus  trees  seem  to  invite  numerous  and  troublesome  pests.  This 
is  the  ease  at  least  in  most  districts.  These  are  not  only  a  source  of 
annoyance  and  expense,  but  if  harbored  will  lower  the  quantity  and 
<iuality  of  the  fruit  and  finally  entirely  destroy  the  tree. 

The  black  scale  is  very  generally  scattered  over  every  citrus  district, 
although  the  farther  one  goes  from  the  coast  the  less  troublesome  it 
"becomes.  The  red  and  purple  scales  are  not  unknown  in  many  of 
our  best  orange  sections.  These  are  enemies  that  ought  to  receive 
prompt  and  vigorous  attention  wherever  and  whenever  they  appear. 
A  grower  will  pay  dearly  for  being  indifferent  in  his  efforts  to  destroy 
them.  Fumigation  is  the  only  successful  means  that  mRv  be  employed 
to  do  this. 
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Handling. 

There  are  few  growers  but  know  how  to  do  better  work  than  is  gen- 
erally done.  This  is  applicable  to  the  handling  of  the  fruit,  as  well  a& 
doing  orchard  work. 

After  a  fine  orange  is  grown  it  must  be  properly  handled,  and  wise 
and  prudent  business  methods  used  in  marketing  it.  Growers  in  gen- 
eral have  learned  many  valuable  lessons  along  these  lines  during  the 
])ast  few  years,  and  yet  there  are  problems  to  be  solved  if  we  are  to 
enjoy  the  degree  of  success  I  believe  we  are  entitled  to.  A  grower 
should  be  so  familiar  with  his  orchard  that  he  knows  just  where  the 
weakest  fruit  is  grown,  and  then  see  that  this  is  the  first  put  on  the 
market.  By  giving  some  attention  to  this  feature,  the  entire  crop 
may  be  marketed  profitably. 

While  we  grow  a  hardy  orange  in  California,  in  this  respect  as  in  all 
others,  and  better  than  any  other  orange  grown  in  the  world,  yet  care 
in  handling  all  along  the  line  must  be  observed.  To  begin  with,  it  must 
be  properly  picked.  This  demands  great  care.  Since  Mr.  Powell's 
investigation  into  the  damage  done  by  clippers,  there  has  been  marked 
improvement  in  picking,  there  being  at  present  but  little  clipper-cut 
fruit  brought  into  the  packing-houses.  The  genius  of  the  inventor 
has  given  us  a  greatly  improved  clipper,  but  in  the  use  of  any  kind,  a 
certain  amount  of  intelligence  must  be  brought  into  play  and  the  clipper 
itself  must  be  kept  in  condition. 

The  same  observation  may  be  made  of  ladders.  Some  growers  have 
the  impression  that  any  old  thing  upon  which  a  person  can  climb  will 
answer.  A  good  ladder,  however,  is  essential.  It  should  be  light,  well 
balanced,  and  with  comfortable  steps,  and  should  be  long  enough  to 
reach  above  the  trees,  so  that  it  will  not  break  through  the  top. 

Only  picking  bags  of  proper  size  and  in  good  condition  should  ever 
be  used  and  a  regularly  prepared  picking  box  should  be  used  in  the 
field.  Oranges  cannot  be  handled  with  the  necessary  care  in  an  ordi- 
nary packing  box.  In  hauling  from  the  orchard  to  the  packing-house, 
wagons  suitable  and  provided  with  springs  should  be  used. 

The  whole  process  of  the  handling  of  the  orange  demands  intelligent 
care  and  the  grower  or  packer  who  would  be  successful  must  always 
bear  in  mind  that  a  cut,  puncture  or  bruLse  is  an  irreparable  damage 
to  the  orange.  No  orange  so  injured  should  ever  be  put  into  a  box  for 
shipment.  It  is  much  cheaper  to  throw  it  away  here,  than  to  pay  for 
packing  and  freight  to  some  distant  eastern  market,  only  to  have  it 
thrown  out  there  by  some  disgiLsted  buyer. 

After  the  fruit  is  brought  into  the  packing-house,  it  should  be  kept 
for  a  time  before  packing.  The  length  of  time  will  depend  upon  the 
variety,  its  condition  and  the  weather,  both  as  to  humidity  and  tem- 
perature. The  fruit,  however,  should  be  properly  cured  before  pack- 
ing. This  is  imperative  with  the  Valencia,  and  will  prove  a  great  aid 
in  putting  up  a  good  pack.  In  this  way  also  we  are  better  enabled 
to  eliminate  injured  fruit. 
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If  the  fruit  is  to  be  washed,  as  is  sometimes  necessary,  this  should  be 
<ione  as  soon  as  it  is  brought  from  the  orchard. 

It  should  be  our  aim,  regardless  of  expense,  to  put  the  fruit  on  the 
market  in  a  perfectly  sound  condition.  There  is  nothing  that  so 
demoralizes  the  market  as  decayed  fruit,  unless  it  be  fruit  that  cuts  dry. 
A  few  cars  of  oranges  landing  in  New  York  or  any  other  market  and 
either  showing  decay  or  cutting  dr>'  will  knock  from  25  cents  to  50  cents 
a  box  off  the  price  of  all  sound  fruit.  Such  conditions  of  course  are 
fatal  to  the  cars  thus  showing  up.  It  is  wise  not  only  to  use  all  possible 
care  in  handling  the  fruit,  but  to  doubly  insure  against  decay  by  ship- 
ping under  refrigeration.  Begin  refrigeration  early  in  the  season  and 
do  not  gamble  by  sending  a  few  cars  forward  under  ventilation  in  the 
hope  of  saving  dollars.  Almost  every  season  we  have  a  period  of  low 
prices  caused  solely  by  this  false  economy. 

The  season  just  closed  was  the  most  unsatisfactory  and  the  least 
profitable  we  have  had  for  a  number  of  years.  This  was  the  result  of 
the  persistent  shipment  of  frost-damaged  fruit.  Every  time  the  market 
got  strong  and  showed  an  upward  tendency  with  satisfactory  prices  for 
good  fruit,  shippers  would  flood  it  with  this  worthless  stock.  They 
adopted  the  same  tactics  the  boy  does  who  wants  to  get  into  the  circus 
without  a  ticket.  He  hangs  around  the  entrance  until  the  rush  is  on 
And  then  slips  in  along  with  the  crowd.  We  overlook  the  action  of  the 
boy,  nevertheless  it  was  dishonest.  Furthermore,  that  boy  was  less 
likely  to  be  caught  than  the  other  fellow,  for  he  was  sure  to  be  found 
out.  We  delude  ourselves  when  we  think  we  can  fool  the  trade  at  the 
other  end. 

When  this  frost-damaged  fruit  was  shipped  it  always  knocked  the 
market  until  good  stock  did  not  bring  its  real  value  and  but  little  or 
nothing  was  realized  for  the  poor  stuff.  That  was  poor  business.  The 
industry  as  a  whole  was  thereby  greatly  injured,  and  the  reputation  of 
the  California  orange  suffered.  **We  don't  like  California  oranges  any 
more;  they  are  too  dry,"  was  the  common  remark  one  heard  in  the 
east.  One  dealer  told  me  that  he  had  sold  a  car  of  oranges  which  he 
didn't  believe  contained  a  pint  of  juice.  Many  such  cars  were  aban- 
doned to  the  railroad  for  freight  charges.  A  dealer  in  a  certain  city 
sold  thirty  such  cars  for  the  railroad  companies.  Hundreds  of  other 
cars,  solely  from  this  cause,  brought  less  than  freight  and  packing 
charges.     Who  was  to  blame?    You  answer. 

Every  orange  offered  to  a  consumer  should  be  rich  in  juice  and 
flavor.  If  such  were  always  the  case,  the  markets  would  readily  take 
all  the  good  fruit  that  California,  north  and  south,  is  able  to  produce 
at  good  prices. 

Chairman  Hunt.  Mr.  Chapman  said  in  the  beginning  of  his  address 
that  he  had  not  had  time  to  prepare  a  careful  paper,  such  as  he  would 
like  to  have  done.  I  am  wondering  what  he  would  have  done  if  he 
really  had  had  the  time.     This  paper  is  now  open  for  discussion. 

Mr.  Vaile.  Mr.  Chairman,  it  seems  to  me  that  one  of  the  most 
important  subjects  in  citrus  culture  is  the  subject  of  irrigation,  and 
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possibly  it  is  the  thing  about  which  the  majority  of  men  throughout 
southern  California,  engaged  in  the  citrus  culture,  have  the  most 
trouble.  I  recognize  fully  that  there  are  a  great  many  diflEerent  types, 
of  soils  and  each  of  these  types  require  different  methods  of  handling,, 
but  I  have  made  one  observation  which  we  in  Ventura  County  think 
important  upon  which  I  would  like  Mr.  Chapman's  opinion.  Mr. 
Chapman  has  said  that  he  has  come  to  believe,  along  with  others,  that 
v^hat  we  want  now  is  not  frequent  irrigations  but  thorough  irrigation. 
We  want  all  of  the  soil  wet  to  quite  a  depth,  not  necessarily  the  surface 
soil,  but  soil  down  until  the  roots  are  thoroughly  wet.  We  are  coming 
to  feel  from  having  carefully  observed  the  soil  immediately  after  irriga- 
tion and  on  other  intervals  until  our  next  irrigation  that  in  irrigating 
all  of  the  soil  at  once,  filling  it  full  as  it  were  of  water,  we  stunt  prac- 
tically all  of  the  feeding  roots.  The  feeding  fibres  take  on  a  darkish, 
almost  a  brownish  appearance,  within  a  day  or  two  after  such  thorough 
irrigation.  This  gives  more  or  less  a  distinct  shock  to  the  tree  and  it 
is  not  for  a  period  of  a  week  and  sometimes  longer  than  that  that  the 
fibrous  roots  begin  to  resume  their  normal  appearance,  and  at  the  end 
of  that  time,  a  week  or  ten  days,  possibly  even  two  weeks,  the  fibrous, 
roots  begin  putting  out  new  shoots.  Some  of  the  old  roots  do  absolutely 
no  further  work.  I  do  not  know  of  any  one  who  has  tried  the  experi- 
ment on  a  large  enough  scale  to  make  it  applicable  to  general  conditions, 
but  the  suggestion  has  occurred  to  some  of  us  that  possibly  it  would  be 
better  to  irrigate  the  land  at  one  time,  leaving  the  roots  say  on  one 
side  of  the  tree  free  from  this  shock,  and  letting  the  roots  on  the  other 
side  of  the  tree  receive  the  irrigation  and  then  later  on,  at  the  end  of 
a  month  or  within  a  period  that  is  deemed  necessary,  irrigate  on  the 
othjer  side  of  the  row  of  trees.  I  do  not  know  whether  others  have 
observed  this  condition  or  not.  Of  course  it  would  not  be  so  apt  to 
occur  on  gravelly  soil  as  on  our  fine  clay,  silt,  loamy  soil,  but  this  is 
something  which  I  feel  is  worthy  of  consideration  and  I  would  like  to 
have  the  opinion  of  Mr.  Chapman  and  others  on  this  subject. 

Mr.  Chapman.  I  do  not  have  any  of  that  quality  of  soil,  and  have 
had  no  experience  with  it,  but  I  can  always  understand  that  if  you  let 
trees  go  until  they  absolutely  need  water  and  then  give  it  to  them  in 
great  abundance,  why  you  are  apt  to  shock  your  trees.  You  are  apt 
to  create  a  condition  which  you  would  not  have  if  you  regularly  irri- 
gated your  lands. 

Mr.  Vaile.  My  idea  in  the  matter  is  that  the  shock  comes  from  the 
fact  that  the  excess  water  filling  the  soil  causes  it  to  become  too  cold  and 
damp  for  the  feeding  roots  to  thrive. 

Mr.  Chapman.     You  don't  irrigate  with  ice  water,  do  you? 

Mr.  VaHuE.  It  is  cold  water,  comes  from  the  river.  I  think  people 
don't  irrigate  enough.  Don't  let  your  orchard  need  irrigation.  Some 
people  say  our  trees  don't  need  so  much  irrigating,  and  so  they  don't 
do  it.  Then  they  put  water  on  and  you  naturally  have  a  shock  which 
is  detrimental. 
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Mr.  <Schulz.  I  would  like  to  ask  Mr.  Chapman  about  his  method 
of  fertilizing. 

Mr.  Chapman.  As  I  said  before,  that  is  a  very  diflScult  proposition. 
I  buy  all  my  fertilizer  in  what  is  called  ear  lots  of  tankage.  I  get  a 
high  grade  tankage,  and  buy  my  nitrate  of  soda  and  superphosphates 
and  potash  in  the  same  way,  and  put  them  on  one  at  a  time,  usually  in 
the  spring  the  heavier,  and  later  in  the  summer  the  superphosphates 
and  potash. 

Mr.  Schulz.    What  time  do  you  put  on  the  nitrate  of  soda  ? 

Mr.  Chapman.  Put  on  the  nitrate  of  soda  usually  at  the  time  the 
fruit  is  in  blossom,  after  it  has  been  in  blossom  a  time.  It  is  of  great 
assistance  in  setting  the  crop  of  fruit. 

Mr.  SchuIjZ.    Do  you  ever  use  sulphate  of  iron? 

Mr.  Chapman.  I  used  that  once  some  years  ago,  and  apparently  it 
didn't  do  much  good,  didn't  get  any  beneficial  results  and  proved 
somewhat  troublesome  and  hard  to  get,  expensive,  and  I  didn't  see  any 
use  in  using  it. 

Mr.  Banks.  I  just  want  to  ask  a  question.  I  think  without  a  doubt 
that  California  is  pretty  well  agitated  along  the  idea  of  soil  fertility. 
We  produce  groves  and  know  how  to  plant  trees  and  how  to  grow  them. 
We  have  all  that  under  consideration.  If  I  did  not  misunderstand  Mr. 
Chapman,  he  is  a  shipper.  What  we  all  want  is  a  feasible  way  whereby 
the  producer  can  get  more  for  his  crop  by  marketing  or  otherwise — so 
that  he  can  market  his  crop  to  the  best  advantage  and  at  the  lowest 
possible  cost.  That  seems  to  be  about  the  biggest  point  that  the  growers 
have  got  in  California. 

Mr.  Chapman.  I  agree  with  you,  that  that  is  a  very  important 
question.  It  is  perfectly  useless  to  grow  oranges  and  ^et  nothing  for 
them.  In  southern  California  we  have  the  Fruit  Growers'  Exchange, 
which  is  a  splendid  organization,  and  it  does  not  conflict  in  any  way 
with  the  growers  there,  and  does  them  good,  especially  the  small  grow- 
ers. This  exchange  has  been  in  existence  for  five  years  now,  and  the 
growers  get  full  value  for  their  oranges.  Of  course  the  Fruit  Grow- 
ers' Exchange  or  any  other  organization  could  not  get  full  value  for 
frozen  stuff  or  decayed  fruit  or  anything  of  that  kind.  When  you 
get  good  fruit  on  to  the  market  you  can  get  prices  at  this  exchange. 
I  am  not  in  that  combination,  but  I  do  recommend  it  to  small  growers. 
I  have  enough  fruit  to  have  a  combination  of  my  own.  I  begin  shipping 
along  perhaps  in  December,  perhaps  in  January,  and  continue  until  the 
middle  of  November,  shipping  steadily,  and  in  that  way  I  can  keep  my 
fruit  on  the  market.  Now,  the  point  I  would  like  to  make  is  this,  that 
the  better  quality  of  fruit,  the  cleaner  the  fruit  is,  the  better  prices  you 
will  get,  and  the  trouble  is  that  many  men  are  shipping  inferior  fruit 
into  the  markets.  That  does  not  only  apply  to  the  orange,  but  it  applies 
to  every  character  of  fruit  that  is  shipped  out  of  California. 

Dr.  Cook.  How  much  of  this  nitrate  of  soda  do  you  apply  to  the 
tree? 
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Mr.  Chapman.  On  full-bearing  trees,  twelve  and  fourteen,  fifteen 
and  eighteen  years  old,  put  two  and  a  half  to  three  pounds.  I  would 
not  put  too  much  in  a  single  application,  it  would  be  too  heavy.  If 
you  put  six  pounds  on,  put  it  on  in  two  applications  about  thirty  days 
apart.     I  never  use  nitrate  of  soda  in  the  fall,  always  in  the  spring. 

A  Member.    What  is  your  objection  to  small  lots  of  fertilizer? 

Mr.  Chapman.  Haven't  any  objection,  only  I  happen  to  have 
enough  acreage  to  warrant  my  buying  carload  lots  in  everything.  I  can 
buy  it  cheaper  that  way,  get  better  rates. 

Dr.  Hunt.  It  is  now  time  for  closing,  but  Dr.  Cook,  the  Commis- 
sioner, desires  to  make  some  announcements. 

Dr.  Cook.  In  regard  to  the  Committee  on  Resolutions,  we  have 
enlarged  that  committee  and  Mr.  Chapman  is  chairman,  and  it  will 
meet  right  after  this  meeting.  That  committee  is  now  as  follows :  Mr. 
C.  C.  Chapman,  chairman;  B.  E.  Hutchinson,  Rujss  D.  Stevens,  A.  G. 
Schulz,  John  Graf,  F.  T.  Swett,  W.  T.  Kirkman,  Geo.  Roeding,  Henry 
W.  Kruckeberg  are  the  members. 


EVENING  SESSION. 

The  convention  was  called  to  order  by  Dr.  Cook  as  chairman. 

CHAmMAN  Cook.  We  now  have  a  very  important  address  on  the 
quarantine  work  of  the  State  Commission  of  Horticulture  by  the  chief 
deputy  quarantine  officer,  Frederick  Maskew. 


WORK  OF  THE  QUARANTINE  DIVISION  OF  THE  STATE 
COMMISSION  OF  HORTICULTURE. 

By  Frederick  Maskew,  San  Francisco,  Cal. 
(  Stereoptlcon  lecture. ) 

Mr.  CJuiirman,  Ladies  and  Gentlemen:  For  many  years  past  it  has 
been  the  custom  of  those  called  upon  to  address  the  assembled  fruit 
growers  at  their  annual  conventions  upon  matters  dealing  with  the  horti- 
cultural quarantine  service,  either  to  present  a  long  list  of  insect  pests 
and  plant  diseases  existing  in  other  countries  and  which  are  likely  to 
arrive  in  California  at  any  time,  or  else  to  recapitulate  a  similar  list  of 
those  that  have  already  been  intercepted.  Having  been  detailed  by  the 
State  Commissioner  of  Horticulture  to  address  the  members  of  this  con- 
vention upon  the  subject  mentioned,  and  not  caring  to  go  over  the  same 
old  ground,  and  also  thinking  that  perhaps  it  might  interest  you  to  see 
for  yourselves  how  this  quarantine  work  is  actually  performed,  I  have 
prepared  a  series  of  lantern  slides  illustrating  some  of  the  leading  events 
that  take  place  every  day  in  the  interception  and  inspection  of  horticul- 
tural material  entering  the  State  of  California  at  the  Port  of  San  Fran- 
cisco and  its  environs.  ^  I 
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Map  of  California.     (Fig.  322.) 

It  is  not  necessary  to  tell  any  one  here  present  what  territory  is  repre- 
sented by  this  outline.  There  is  only  one  California.  The  purpose  of  the 
picture  is  an  attempt  to  show  the  system  that  adequately  protects  its 
horticultural  and  agricultural  interests.  The  counties  that  are  darkly 
shaded  have  County  Horticultural  Commissioners;  practical  men  with 


Horticultural  Quarantine  Service  . 
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Fio.    322. — Map   of   California   showlnj?  work   of   the   State   Horticultural   Quarantine 
Division.      (Maskew,  M.  B.,  Hort.  Com.) 

a  good  working  knowledge  of  what  their  official  title  implies— horticul- 
ture, and  its  adjunct,  the  injurious  insects  and  diseases  of  the  products 
peculiar  to  their  own  counties.  Thus  from  the  map  we  see  that  out  of  a 
total  of  fifty-eight  counties  in  the  State  we  have  forty-two  in  which  are  to 
be  foimd  active  working  county  commissioners.     These  sa 
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ako  state  quarantine  guardians,  with  full  power  to  carry  out  the  provi- 
sions of  the  state  quarantine  law — one  of  the  most  powerful  instruments 
enacted  by  our  lawmakers.  This  gives  them  control  of  all  horticultural 
products  entering  their  county  from  outside  the  State  lines,  and  the 
records  show  that  they  have  in  many  instances  prevented  by  their  dili- 
gence, the  introduction  into  the  State  of  destructive  insect  pests  and 
plant  diseases. 

With  the  exception  of  San  Luis  Obispo,  San  Mateo,  Marin  and  San 
Francisco,  the  counties  that  have  not  quarantine  guardians  are  chiefly 
mountain  counties  where  horticulture  is  not  generally  practiced  and 
where  horticultural  imports  from  outside  the  state  lines  are  a  minor 
quantity. 

It  is  through  the  medium  of  the  coast  ports  that  the  danger  of  intro- 
ducing the  fruit  and  melon  flies  is  the  greatest,  and  it  is  often  perplexing 
to  the  fruit  growers  how  the  hundreds  of  bays,  harbors  and  indentations 
on  a  coast  line  of  approximately  1,000  miles  in  length  can  be  safely 
watched  and  guarded  at  all  times.  The  provisions  of  the  maritime  law 
simplify  this  procedure.  Vessels  arriving  from  points  outside  the  United 
States  coast  line,  no  matter  to  what  point  in  California  they  are  con- 
signed, must  of  a  necessity  first  come  into  a  port  of  entry  and  submit 
their  papers  to  the  Federal  customs.  There  are  five  such  ports  of  entry 
on  our  coast,  and  I  have  indicated  them  upon  the  map:  Eureka,  San 
Francisco,  Port  Los  Angeles,  San  Pedro,  and  San  Diego.  At  each  of 
these  ports  the  State  maintains  a  station  of  its  quarantine  division,  and 
each  vessel  upon  arrival  finds  not  only  the  Federal  customs  oflScer  ready 
to  appraise  and  collect  duties,  but  also  a  State  quarantine  officer  ready 
and  competent  to  pass  upon  the  general  health,  cleanliness  and  desira- 
bility of  whatever  horticultural  products  the  ship  or  the  members  of  its 
company  may  have  brought  to  our  shores. 

There  is  one  exception  to  this  matter  of  ports  of  entry.  I  have  indi- 
cated these  upon  the  map  as  **oil  ports."  Occasionally,  vessels  arrive  at 
these  ports  from  points  outside  the  United  States  coast  line,  but  they  are 
in  every  instance  **oil  tankers"  with  no  facilities  for  general  freight 
and  no  license  to  carry  passengers.  At  Gaviota  the  State  Quarantine 
Guardian  of  the  Santa  Barbara  Station  meets,  boards,  inspects  and 
reports  upon  all  ships  arriving  at  that  port  from  outside  the  state  lines. 
At  Port  San  Luis  we  have  no  inspector,  but  to  compensate  for  this  the 
company  owning  the  vessels  making  this  a  port  of  call  has  issued  a 
general  order  to  all  commanders  prohibiting  the  bringing  into  this  port 
of  any  fruit  or  vegetables  either  as  ship 's  stores  or  personal  property 
that  may  have  been  obtained  at  any  Hawaiian  points. 

Look  well  at  the  map  before  I  remove  it  from  the  screen,  and  try  and 
realize  what  it  means  to  have  every  railroad  station,  every  express  office 
located  in  that  shaded  area  in  touch  with  a  horticultural  officer.  Bead 
the  number  of  ships  inspected  and  the  volume  of  imports  examined  at  the 
different  stations,  and  the  extent  of  this  service  will  commence  to  grow 
upon  you. 
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General  Army  Order  No.  3. 

This  is  a  photographic  copy  of  General  Army  Order  No.  3.  I  have 
introduced  it  here  for  an  especial  purpose.  On  the  map  that  has  just 
been  removed  from  the  screen  Monterey  was  marked  as  a  port  of  call  for 
United  States  Army  transports,  but  the  regular  army  transport  docks  are 
located  at  San  Francisco.  To  our  personal  knowledge  certain  poorly 
informed  persons  circulated  the  report  that  vessels  from  foreign  ports 
were  landing  at  Monterey  and  that  no  official  was  present  to  prevent  the 
fruit  flies  from  being  brought  into  the  State  at  that  point.  Such  are  not 
the  facts.  United  States  Army  transports  from  Manila  via  Honolulu  are 
the  only  vessels  arriving  from  fruit  fly  regions  that  land  at  Monterey, 
and  only  one  of  these  has  done  so  during  the  past  fiscal  year.  Any  one 
who  has  knowledge  of  how  army  orders  are  expected  to  be  obeyed  need 
feel  no  apprehension  on  this  point,  and  our  own  experience  in  searching 
every  transport  that  has  arrived  at  San  Francisco  since  this  order  was 
issued,  proves  clearly  that  it  produced  the  desired  effect. 

Map  of  the  World. 

Every  locality  indicated  by  a  name  on  this  map  excepting  only  San 
Francisco,  is  known  to  be  infested  with  different  species  of  fruit  flies. 
At  the  quarantine  office  we  have  records  of  all  these  several  places ;  of  the 
various  kinds  of  fruit  infested;  of  the  different  species  of  fruit  flies 
infesting  the  same,  and  in  the  great  majority  of  instances  specimens  of 
the  actual  flies  themselves.  The  specimens  were  collected,  their  method 
of  attack  studied  and  the  data  furnished  by  George  Compere.  This  map 
is  shown  here  for  a  dual  purpose;  first,  to  show  to  you  the  different 
steamship  routes  having  connections  with  California  and  the  fruit  fly 
regions  at  which  they  call  during  each  voyage.  To  begin  with,  here  is 
the  route  from  the  Hawaiian  Island  direct.  Hilo  is  now  as  badly  infested 
as  Honolulu.  Over  this  route  comes  at  least  one  ship  a  week  of  the  Mat- 
son  Navigation  Company's  fleet,  and  one  ship  a  month  of  the  Oceanic 
Steamship  Company's  fleet.  From  Sydney  via  Wellington,  Rarotonga 
and  Papeete  comes  one  ship  a  month  of  the  Union  line.  These  vessels  do 
not  touch  at  Hawaiian  ports,  but  the  point  of  departure,  Sydney,  at 
which  they  obtain  their  supplies,  is  as  badly  infested  with  the  Mediter- 
ranean fruit  fly  as  is  Honolulu,  and  further,  they  call  in  at  Rarotonga 
where  there  are  at  least  three  forms  of  fruit  flies  at  work  on  the  fruits 
of  that  island,  one  of  which,  Dacus  melanotum,  attacks  alligator  pears 
very  badly.  The  next  stop  is  Papeete  on  the  island  of  Tahiti,  and  at 
quarantine  we  have  not  as  yet  been  able  to  find  any  evidence  of  fruit  flies 
in  material  from  that  location.  This  fact  complicates  matters  a  great 
deal,  as  it  is  practically  impossible  to  tell  from  a  superficial  appearance 
the  difference  between  fruit  from  Rarotonga  and  that  from  Papeete,  so 
the  ruling  has  been  adopted  at  quarantine  that  no  fruit  shall  be  landed 
from  these  vessels  excepting  only  that  set  forth  on  the  ship's  manifest, 
which  is  a  sworn  statement  of  the  port  at  which  it  was  taken  on  board. 
From  Sydney  via  Samoa  and  Honolulu  comes  one  ship  a  month  of  the 
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Oceanic  Company's  fleet.  Here,  again,  are  two  ports  badly  infested  with 
fruit  flies.  This  route  from  Sydney  via  Fiji,  Honolulu  to  Vancouver,  is 
also  a  mwithly  run  and  concerns  us  only  indirectly,  but  it  may  result  in 
concerning  the  territory  of  Hawaii  very  much.  Ther^e  are  at  least  three 
forms  of  fruit  flies  here,  some  of  which  attack  pineapples  and  bananas 
very  seriously,  and  they  may  find  their  way  into  the  Islands  as  did  the 
ones  that  are  already  there.  From  Hongkong  via  Yokohama  and  Hono- 
lulu comes  one  ship  about  every  twenty-one  days,  of  the  Japanese  Mail 
line — ^the  melon  fly  to  start  with  at  Hongkong  and  much  worse  at  Hono- 
lulu. The  Pacific  Mail  Company  averages  three  ships  a  month  from 
Manila,  Hongkong,  Nagasaki,  Yokohama  and  Honolulu — ^fruit  flies  at 
every  port  of  call  excepting  only  Yokohama.  Once  a  month  comes  a 
United  States  Army  transport  from  Manila  via  Nagasaki  and  Honolulu 
— ^f ruit  flies  at  every  port  of  call ;  at  least  twelve  ships  a  month,  all  of 
which  stop  at  Honolulu. 

From  Balboa  via  all  Central  American  ports  come  at  least  four  ships  a 
month  of  the  Pacific  Mail — the  Mexican  orange  maggot  at  every  stop. 
From  Salina  Cruz  via  San  Diego  the  American-Hawaiian  Company 
bring  in  at  least  four  ships  a  month.  This  makes  a  total  of  twenty  reg- 
ular liners  a  month  that  come  on  schedule  time.  Here  is  a  route  from 
Hilo  to  Salina  Cruz  in  Mexico.  An  American-Hawaiian  ship  covers  this 
route  once  a  week.  This  has  been  a  source  of  great  potential  danger. 
At  Salina  Cruz  there  is  no  inspection  of  ships;  the  vegetation  comes 
down  to  the  water's  edge;  a  Mediterranean  fruit  fly  will  lay  its  eggs  in 
a  cactus  fruit  as  readily  as  in  an  orange;  cactus  occurs  continuously 
from  Salina  Cruz  to  California ;  the  route  is  not  impractical  to  a  strong 
winged  insect  like  a  fruit  fly,  and  there  you  are — a  chance  once  a  week 
to  get  a  start.  Compere  and  I  smoked  a  good  many  pipes  trying  to  find 
a  way  to  close  this  avenue  of  entrance,  and  at  length  the  opportunity 
occurred.  A  ship  bound  from  Hilo  to  Salina  Cruz  was  recalled  by  cable 
and  returned  to  San  Francisco.  The  condition  of  the  vegetables  in  the 
ship's  stores  amply  verified  all  we  had  imagined.  The  case  was  laid 
before  the  general  manager  of  the  line  in  all  its  different  bearings,  he 
saw  the  point  clearly,  issued  an  order  to  all  commanders  in  the  fleet  to 
purchase  sufficient  stores  at  home  ports  to  make  the  voyage,  not  to 
purchase  nor  allow  to  be  brought  on  board  any  fruit  or  vegetables  at 
any  Hawaiian  port.     This  has  at  least  relieved  the  situation. 

From  Europe  via  the  Straits  of  Magellan  come  the  liners  from  Europe, 
and  these,  together  with  the  tramp  steamers  from  all  over  the  world, 
bring  the  average  of  ships  arriving  from  foreign  ports  and  which  come 
under  our  jurisdiction  up  to  about  thirty  a  month. 

The  second  purpose  for  which  I  compiled  this  map  was  to  endeavor  to 
prove  to  you  that  a  great  deal  of  misapprehension  is  held  in  relation  to 
the  Mediterranean  fruit  fly.  It  has  been  asserted  in  print  that  this  insect 
is  essentially  a  tropical  form  and  would  not  be  able  to  establish  itself  in 
California  if  introduced.  Look  well  at  the  map— it  is  compiled  from  the 
latest  data.    The  black  circles  indicate  regions  where  the  Mediterranean 
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fruit  fly  exists ;  the  black  diamonds,  other  forms  of  fruit  flies.  Between 
these  two  parallel  black  lines  are  located  the  tropics.  How  many  circles 
can  you  find  in  the  tropics  1  Three :  Hawaii,  Teneriffe  and  St.  Hel«ia 
Islands  surrounded  by  ocean  influences  that  virtually  make  them  semi- 
tropic.  Look  along  both  shores  of  the  Mediterranean  and  see  the  black 
circles — ^practically  the  same  latitudes  as  California.  As  soon  as  you 
enter  the  tropics  you  find  other  forms — a  Dacus  here  in  Senegal  and  also 
in  the  Sudan.  In  the  southern  latitudes  it  is  the  same.  At  Cape  Colony 
Ceratiiis,  but  immediately  across  the  line  Dacus  sps.  at  Damara  and  at 
Mauritius.  In  the  tropics  of  Central  and  South  America  Ceratiiis  does 
not  occur  excepting  at  Sao  Paulo  in  Brazil,  which,  you  see,  is  right  on  the 
line.  And  now  in  Oceanica,  Australia  and  India.  Down  in  Australia,  in 
latitudes  comparing  with  those  of  Europe,  we  have  Ceratiiis  capitata  at 
its  very  worst,  but  in  Queensland,  as  soon  as  we  cross  the  line,  other 
forms  of  Dacus,  Trypeta  and  Rivellia  take  its  place.  Throughout 
Oceanica  and  India  you  see  the  black  diamonds  representing  other  forms 
of  fruit  flies,  all  of  which  I  have  a  full  record  of,  but  you  do  not  see  the 
symbol  that  represents  Ceratiiis  capitata.  This  should  be  sufficient  evi- 
dence that  this  pest  not  only  thrives  in,  but  seems  to  prefer,  climates 
similar  to  our  own,  and  if  in  realitj'  it  is  only  **a  ghost''  perhaps  we  had 
better  continue  in  our  endeavors  to  keep  it  *'laid.'' 

San   Francitco  Guide. 

A  few  minutes  ago  I  was  speaking  of  the  different  steamship  routes 
entering  the  port  of  San  Francisco,  and  I  have  introduced  this  picture, 
which  represents  the  San  Francisco  Guide,  to  explain  to  you  how  the 
quarantine  officers  are  enabled  to  keep  in  touch  with  the  movements  of 
vessels  at  sea.  There  is  one  thing  a  master  of  a  ship  must  do  before  he 
sails,  no  matter  what  else  he  may  neglect,  and  that  is  to  take  out  his  clear- 
ance papers.  Failure  to  do  this  is  likely  to  result  in  his  making  the 
acquaintance  of  a  gunboat  or  a  cruiser  a  few  days  later.  The  taking  out 
of  these  papers  becomes  a  matter  of  record,  and  the  collectors  of  marine 
news  promptly  publish  the  same.  The  movements  of  aU  ships  on  the  way 
to  San  Francisco  are  published  in  the  Guide.  If  a  Cosmos  liner  leaves 
Hamburg  for  San  Francisco  to-day,  we  find  it  recorded  in  the  paper  to- 
morrow, and  so  on  with  all  vessels  concerned.  The  regular  liners  come 
on  schedule  time,  and  the  time  of  their  arrival  is  set  down  on  the  left- 
hand  side  each  day  under  its  proper  date.  It  is  amusing  to  watch  the 
boys  come  into  the  office  in  the  morning  (while  as  a  matter  of  fact  each 
one  has  memorized  the  arrivals  for  the  week),  the  first  thing  all  of  them 
do  is  to  go  to  the  Guide  with  the  statement  ** what's  on  the  board  for 
to-day?"  The  comments  that  usually  follow  illustrate  the  fund  of 
information  to  be  found  on  this  single  sheet.  For  instance,  some  one 
will  turn  over  the  paper  and,  after  looking  over  the  reference  column, 
will  remark:  **Say,  that  Cosmos  liner  coming  up  from  Punta  Arenas 
has  been  into  Mazatlan. "  This  fact  invests  the  arrival  of  that  ship  with 
an  entirely  different  amount  of  importance.  Mazatlan  means  Mexican 
orange  maggots.     And  so  on,  each  time  a  ship  en  route  .. 
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Cisco  makes  a  port  of  call  it  is  recorded,  and  by  studying  this  paper  the 
quarantine  officer  can  actually  keep  in  touch  with  every  movement  of 
each  ship.     You  will  readily  see  how  this  helps  to  simplify  the  work. 

Map  of  San  Francisco. 

This  is  a  picture  of  San  Francisco,  and  I  think  it  is  a  good  one ;  how- 
ever, the  present  purpose  is  not  to  display  its  civic  beauties,  but  to  illus- 
trate one  more  cog  in  the  machinery  of  the  quarantine  service.  For 
information  as  to  the  actual  arrival  of  vessels,  the  State  subscribes  to 
both  the  marine  exchanges.  Two  observers  are  maintained  by  this 
department ;  one  is  stationed  here  at  the  point  and  one  here  inside  at  the 
Federal  Health  Quarantine  Station.  The  range  of  vision  from  the  out- 
side station  is  perhaps  twenty  miles  on  a  clear  day,  and  as  soon  as  an 
approaching  vessel  is  near  enough  to  be  recognizable  the  observer  calls 
up  all  those  on  the  line  and  reports,  for  instance,  as  follows:  ** Sierra 
passing  in.'*  The  vessel  now  comes  on  up  the  bay,  and,  arriving  at  the 
proper  location,  drops  her  anchor  and  awaits  the  arrival  of  the  Federal 
Health  Officer.  The  inside  reporter  now  calls  up  on  the  phone,  ''Sierra 
at  quarantine. '*  This  is  followed  by  the  final  call,  **  Sierra  going  to  the 
dock.*'  As  a  result  of  experience  we  are  able  to  calculate  the  time  that 
will  ordinarily  elapse  from  the  first  call  until  the  ship  will  be  at  the  dock, 
and  arrange  for  the  performance  of  other  duties  in  the  mean  time. 
Should  the  vessel  reported  be  outside  the  regular  liners,  a  reference  to 
the  Ouide  shows  where  she  is  from  and  to  whom  consigned  and  at  what 
pier  she  may  be  expected  to  dock.  Ships  passing  in  during  the  night 
must  remain  at  quarantine  in  the  bay  until  sunrise,  and  these  arrivals 
are  reported  by  phone  to  the  boarding  inspectors  at  their  residences. 

Quarantine  Offioe. 

I  have  introduced  this  picture  of  the  quarantine  office  at  room  11  in 
the  Ferry  Building,  San  Francisco,  to  show  that  during  working  hours, 
should  all  the  force  be  scattered  at  different  points  on  the  dock  and  rail- 
road yards  inspecting  arrivals  of  material,  the  clerk  is  always  present  to 
receive  and  answer  phone  calls,  and  keep  the  inspectors  informed  of  the 
movements  of  vessels  so  that  they  may  be  prepared  to  meet  the  same 
without  any  unnecessary  loss  of  time.  The  office  also  contains  a  very 
interesting  museum,  comprising  the  material  that  has  been  intercepted 
at  quarantine  during  the  past  twenty  years,  and  is  also  a  clearing  house 
for  much  general  information  on  insect  pests  and  plant  diseases,  as  well 
as  upon  matters  concerning  the  regulations  covering  the  movements  of 
horticultural  imports. 

Launch. 

Now  we  are  getting  closer  to  the  actual  work.  This  is  the  launch 
^'Argonaut,''  maintained  for  the  use  of  the  Federal  doctors.  This 
boat  leaves  the  dock  every  morning  in  the  year,  rain  or  shine,  at  the 
moment  of  sunrise,  which  ranges  from  thirty-four  minutes  after  four 
in  June,  to  fifteen  minutes  after  seven  in  December.  There  is  an 
imaginary  line  across  the  bay  over  which  no  vessel  from  any  nprt  outside 
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the  United  States  coast  line  dare  pass,  nor  must  any  one  or  anything 
either  leave  or  be  taken  on  board  until  the  Federal  doctor  has  inspected 
and  passed  the  vessel.  This  applies  equally  to  vessels  from  island  pos- 
sessions as  to  those  from  foreign  ports.  In  the  matter  of  vessels  from 
foreign  ports,  the  United  States  Customs  boarding  officers  go  out  in 
their  own  boat  and  take  charge  the  moment  the  doctor  passes  the 
vessel.  No  person  or  article  is  permitted  to  leave  without  their  inspec- 
tion, and  with  such  vessels  our  work  does  not  commence  until  the  dock 
is  reached'. 

With  vessels  from  Manila  or  the  Hawaiian  Islands  the  procedure  is 
different.  With  the  one  exception  of  passing  the  doctor,  persons  may 
travel  from  our  island  possessions  to  the  United  States  with  as  little 
hindrance  or  interference  as  from  San  Francisco  to  Oakland.  Once  the 
doctor's  yellow  flag  comes  down,  no  further  attention  is  paid  to  the 
ship,  its  contents  or  the  passengers  it  carries  by  any  oflScial,  excepting 
the  State  Quarantine  officers.  To  enable  us  to  promptly  take  charge 
we  have  been  given  the  courtesy  of  using  the  doctor's  launch  for  the 
purpose  of  getting  on  board  these  ships  out  in  the  stream. 

Boarding. 

Here  we  are — the  first  act  of  authority  in  executing  the  provisions  of 
the  state  quarantine  law,  Compere  boarding  the  steamship  Sierra. 
Dr.  Drew  has  decided  the  ship's  company  are  all  in  good  health,  the 
yellow  flag  comes  down,  the  horticultural  officer  goes  on  board,  the 
anchor  comes  up  and  away  the  ship  goes  to  dock.  No  more  restrictions 
on  anyone  or  anything,  so  far  as  customs,  immigration  or  health  officers 
are  concerned.  We  hold  that  there  is  just  as  much  danger  from  fruit 
landed  between  the  anchorage  and  the  dock  as  there  is  in  that  which 
actually  passes  over  the  dock  itself,  and  to  prevent  the  possibility  of  this 
without  proper  inspection,  a  boarding  officer  goes  on  board  before  the 
doctor  leaves  the  ship. 

Inspection  on  the  Way. 

On  the  way  up  stream  the  inspector  takes  a  look  through  such  veg- 
etable or  fruit  lockers  as  may  be  located  on  deck,  to  see  if  any  remnants 
of  the  ship's  stores  have  been  overlooked.  Compere  has  evidently  found 
something  that  did  not  suit  his  ideas  of  a  clean  ship  and  has  just  thrown 
it  overboard.  It  was  unquestionably  contrabrand,  but  had  it  been 
actually  infested,  depend  upon  it  he  would  have  steamed  it  before  it 
was  thrown  overboard. 

Searching  the  Passengers'  Baggage. 

This  is  the  crux  of  the  situation,  in  so  far  as  the  Mediterranean  fruit 
fly  is  concerned.  Unfortunately,  I  was  unable  to  obtain  good  negatives 
of  this  most  important  part  of  the  work.  The  movement  of  all  con- 
cerned was  too  continuous  for  a  time  exposure  and  the  light  too  poor  for 
a  snap  shot;  however,  you  can  obtain  a  slight  idea  of  the  procedure. 
The  steamship  companies,  at  their  own  expense,  voluntarily  fence  off  an 
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inclosure  with  the  panels  you  see  and  also  rig  sorting  tables.  One  of  our 
men  keeps  the  gate  and  all  hand  baggage,  suit  cases,  trunks  and  parcels 
that  have  been  in  the  cabins  during  the  voyage  are  opened  and  examined, 
the  red  tag  of  the  quarantine  service  is  attached,  and  this  must  be  in 
evidence  and  submitted  to  cancellation  before  the  gateman  will  pass  it 
out.  The  trunks  that  have  been  in  the  hold  of  the  ship  throughout  the 
voyage  are  not  searched  as  a  rule.  However,  there  have  been  several 
instances  in  which  we  had  reasons  to  believe  that  attempts  had  been 
made  to  pass  on  shore  baggage  that  had  been  in  constant  use  in  the 
cabins,  together  with  that  which  had  been  in  the  hold  the  entire  voyage. 
In  these  instances  every  piece  was  searched  before  it  left  the  dock.  Also 
in  every  instance  an  inspector  watches  the  hold  baggage  as  it  comes  on 
shore  and  any  boxes  or  packages  that  appear  as  though  they  might  con- 
tain articles  other  than  clothes  are  promptly  opened  and  searched. 

This  searching  'of  baggage  is  the  weak  spot  in  the  quarantine  service 
under  present  conditions.  It  has  been  repeatedly  shown  that  we  have 
no  right  by  any  law  to  open  and  search  this  baggage,  and  that  in  doing 
so  we  are  merely  exercising  a  privilege  acquired  by  a  concession.  There 
are  no  commercial  shipments  of  any  of  the  hosts  of  the  Mediterranean 
fruit  fly.  The  ship's  stores  can  always  be  controlled,  but  the  true  and 
immediate  source  of  danger  is  the  possibility  of  a  passenger  carrying 
infested  material  to  some  country  home.  It  is  to  be  hoped  that  both  the 
State  and  Federal  authorities  will  devise  some  police  regulations  that 
will  adequately  cover  this  situation. 

It  is  but  fair  to  state  at  this  point  that  the  ofl&cials  of  the  steamship 
companies  plying  directly  between  Honolulu  and  California  have  done 
all  in  their  power  to  co-operate  with  us  in  this  matter  of  local  passengers 
and  their  baggage. 

Bananas  on   Dock. 

As  soon  as  the  inspection  of  passengers'  baggage  is  finished  the 
inspectors  commence  to  search  the  ship.  Some  look  through  all  the 
cabins  to  see  that  no  contraband  fruit  has  been  left  scattered  around  by 
the  passengers  when  they  packed  up,  others  search  the  cool  rooms  of  the 
ship,  where  the  fruits  and  vegetables  used  on  the  tables  have  been  stored 
during  the  voyage.  The  picture  on  the  screen  shows  that  part  of  the 
ship  alloted  as  lounging  room  for  the  steerage  passengers.  They  sit 
around  on  these  hatches  and  companion  way,  and  from  the  debris  we 
find  scattered  around  consume  a  great  deal  of  fruit  on  the  way  up  from 
Honolulu.  The  bunches  of  bananas  you  see  piled  up  here  are  covered 
with  canvas  during  the  time  the  vessel  is  at  sea,  but  a  close  examination 
always  shows  a  number  of  apple  cores  and  orange  skins,  and  we  have 
found  mango  skins  collected  at  the  bottom  edges  of  these  canvas  cover- 
ings, where  the  same  have  been  pushed  aside  in  sweeping  the  decks. 
This  debris  is  always  picked  up  and  examined,  and  if  suspicious  the 
bunches  of  bananas  that  are  anywhere  near  it  are  thoroughly  examined 
for  any  possible  pupa  of  fruit  flies. 
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Bananas  on  the  Dock. 

When  the  bananas  are  taken  out  of  the  ship  they  are  segregated  into 
different  lots,  representing  the  consignees,  and  are  counted  and  examined 
before  any  are  permitted  to  be  taken  away.  This  picture  was  taken 
during  the  noon  hour.  It  would  be  impossible  to  obtain  a  picture 
during  working  hours,  owing  to  the  number  of  men  and  teams  con- 
stantly moving  across  the  line  of  sight.  Each  bunch,  as  you  see,  is 
wrapped  in  rice  straw,  and  each  individual  bunch  carries  an  inspection 
tag  which  indicates  the  district  in  which  it  was  grown  and  is  an  assur- 
ance that  the  district  mentioned  is  away  from  the  immediate  infestation 
of  fruit  fly.  The  method  of  inspection  followed  by  the  State  Quarantine 
oflScers  at  the  present  time  is  as  follows : 

The  binding  strings  are  cut,  the  outer  wrapping  of  ricie  straw  is 
pushed  to  one  side  and  the  kind  of  inside  wrapper  determined.  No 
sacks  of  any  kind  are  permitted.  Paper  must  be  the  only  kind  of 
material  used  for  an  inside  wrapper.  The  next  point  to  determine  is 
what  is  technically  termed  as  dry  ends.  A  process  in  banana  culture 
is  the  rubbing  off  of  all  remnants  of  the  dried  blossoms  from  the  ends 
of  the  fruit.  This  causes  the  ends  to  harden  over  and  remain  intact. 
If  omitted,  decay  is  likely  to  set  in  and  furnish  a  possible  medium  for 
the  fruit  flies  to  deposit  their  eggs.  With  these  facts  determined — 
paper  wrappers  and  dry  ends — ^the  bananas  are  released  from  the  dock. 
One  inspector  is  especially  detailed  to  follow  the  bananas  to  the  curing 
rooms  and  inspect  them  thoroughly  after  they  are  unwrapped  and  hung 
tip.  He  devotes  his  entire  time  to  this  and  reports  specially  upon  this 
matter  of  bananas  each  month.  So  far  no  evidence  whatever  has  been 
found  of  fruit  flies  on  any  of  this  material. 

Fumigating  Pineapples. 

All  pineapples  arriving  from  Hawaiian  points  are  found  to  be  infested 
with  an  occasional  mealy  bug  or  specimens  of  Diaspis  bromelicB.  Every 
ease  of  pineapples  destined  for  points  in  California  is  fumigated  before 
being  released  from  the  dock.  I  have  often  computed  the  dimensions 
of  the  pile  and  the  dosage  used,  and  can  assure  you  that  never  less  than 
3  ounces  of  cyanide  to  each  100  feet  of  space  inclosed  is  used  in  these 
operations.  The  tents  you  see  here  in  the  picture  are  also  oiled,  so  that 
you  present  who  are  accustomed  to  fumigate  citrus  trees  can  appreciate 
the  severity  of  the  dose  applied.  I  have  my  doubts  if  even  this  strength 
would  destroy  the  fruit  flies  if  any  were  present  in  the  pupal  stage,  but 
it  is  the  best  preventative  treatment  we  know  of  or  can  apply  at  the 
present  time. 

Pacific   Mail    Liner. 

Here  is  a  picture  of  a  Pacific  Mail  liner  that  has  arrived  from  many 
foreign  ports,  touching  at  Honolulu  on  the  way.  We  did  not  have  to 
board  this  ship  in  the  stream;  when  the  doctor's  yellow  flag  came  down 
the  Immigration  oflicers  and  the  Chief  Boarding  officer,  together  with  at 
least  six  watchmen  of  the  Federal  Customs,  went  on  board  and  brought 
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her  up  to  the  dock.  The  cabin  passengers  have  landed — their  baggage 
has  been  searched  by  the  Federal  Customs,  and  whatever  horticultural 
products  of  any  kind  found  in  the  same  were  turned  over  to  the  State 
Quarantine  officers.  We  are  now  ready  to  go  on  board  and  see  what  the 
steerage  passengers  have  brought  over  with  them.  But  before  we  go 
to  make  a  search,  take  a  good  look  at  this  fabric,  616  feet  long,  a  dis- 
placement of  27,000  tons  and  a  carrying  capacity  of  nearly  14,000  tons, 
accommodations  for  1,000  passengers  and  crew  list  of  300 — 1,300  souls 
to  feed  and  house.  This  is  equivalent  to  a  small  town,  but  a  small  town 
h  no  comparison ;  a  better  one  would  be  a  section  out  of  the  heart  of  a 
great  modern  city.  No  cafe  has  a  more  extensive  or  varied  menu  than 
these  great  liners.  Should  you  see  fit  to  order  frogs  legs,  there  are 
plenty  of  live  frogs  on  board  in  a  tank  kept  for  that  purpose.  You  may 
order  Chinese  pheasant,  venison,  or  anything  a  fanciful  palate  may  crave, 
and  be  assured  that  it  will  be  forthcoming;  so  with  the  fruits  and 
vegetables.  Fruits  that  it  is  impossible  to  find  on  the  market  any  where 
in  the  United  States  may  be  had  in  these  ships.  Mangosteens,  papayas, 
mangoes,  avocados,  etc.,  are  always  available.  Think  what  this  means 
to  those  whose  duty  it  is  to  search  the  ship  and  find  what  may  be  left, 
and  think  also  what  it  means  to  the  owners,  compelled  in  the  interest 
of  their  passenger  business  to  cater  to  every  whim  of  the  globe  trotters 
that  patronize  these  ships ;  persons  who,  in  the  main,  have  no  permanent 
country  nor  any  particular  interest  in  protecting  the  products  of  the 
same,  whose  sated  appetites  and  jaded  palates  respond  only  to  the  sen- 
sations produced  in  their  esophagus  by  the  wriggling  of  the  fruit  fly 
maggots  that  invariably  infest  these  tropical  fruits,  which  the  steamship 
companies  are  practically  compelled  to  have  on  hand  at  all  times  during 
the  voyage,  and  which  the  State  of  California  prohibits  their  bringing 
within  the  three  mile  limit.  To  their  great  credit  be  it  said  they  are  at 
a  great  expense  complying  with  the  provisions  of  the  law  and  co-operat- 
ing with  the  quarantine  officers. 

Steerage    Passengers. 

Here  are  a  few  of  the  steerage  passengers  and  some  of  their  baggage. 
All  of  us  here  present  have  moved  our  possessions  more  or  less  at  dif- 
ferent times,  and  know  what  store  we  set  on  our  Lares  and  Penates.  So 
with  these  poor  passengers.  All  of  these  packages  you  see,  every  one 
of  them,  have  got  to  be  opened  up,  emptied  out  and  examined.  Here  is 
where  you  get  a  glimpse  of  some  side  lights  on  the  great  Drama  of  Life. 
To  prepare  the  passengers  for  the  possible  action  of  the  State  Quarantine 
officers  we  have  prepared  printed  lists  of  contraband  fruits. 

Notices. 

Here  they  are :  the  Chinese  characters  are  a  literal  translation  of  the 
notice  as  printed  in  English.  Each  ship,  on  sailing  day  from  San 
Francisco,  is  furnished  with  a  supply  of  these  printed  notices  in  both 
languages.  These  are  distributed  by  the  ship's  officers  on  the  return 
voyage,  after  the  vessel  has  left  Honolulu.     We  have  taken  great  pains 
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^ith  this  educational  feature  of  the  quarantine  work.  This  illustration 
represents  but  one  feature  of  the  same,  and  it  is  a  great  pleasure  to  state 
that  both  the  officials  of  the  different  companies  and  also  the  officers  of 
the  several  ships  have  heartily  joined  in  this  attempt  at  proselytism. 

Inspecting  Steerage  Baggage. 

Here  we  get  a  little  closer  to  that  indescribable  mass  of  baggage  you 
5aw  in  the  last  picture.  A  Customs  officer  is  given  a  certain  number 
■of  passengers— a  Quarantine  officer  goes  with  him.  The  owner  opens 
^ach  package,  spreads  out  its  contents,  dutiable  goods  are  assessed, 
contraband  fruits  are  confiscated,  pass  tags  are  issued,  and  in  due  time 
the  whole  seance  is  over. 

Lockers. 

Searching  the  ship  and  its  store  rooms  for  contraband  fruits  and 
vegetables  is  the  next  work  for  quarantine  inspectors.  It  will  be  well 
to  grasp  the  fact  at  this  time  that  neither  the  Federal  nor  State  govern- 
ments can  legislate  against  the  high  seas.  The  exigencies  of  passenger 
traffic  demand  a  food  supply,  and  there  is  no  apparent  legal  way  of  fixing 
the  kinds  of  material  to  be  used  for  food.  The  steamship  officials  take 
on  board  what  experience  has  led  them  to  expect  will  be  needed,  but  the 
state  law  clearly  sets  forth  what  they  shall  not  have  on  board  when  they 
■enter  within  its  lines  of  jurisdiction.  Stringent  orders  have  been  issued 
by  the  directors  of  these  lines  to  all  commanders  and  pursers  to  see  that 
aU  remnants  of  contraband  fruit  and  vegetables  are  thrown  overboard 
before  the  harbor  is  entered.  As  a  rule  these  instructions  are  enforced, 
but  it  is  in  the  final  act  that  violation  sometimes  occurs.  It  invariably 
occurs  that  the  actual  throwing  overboard  of  this  material  devolves  upon 
A  Chinaman.  There  are  probably  250  Chinamen  in  the  crew  of  this 
ship,  and  the  temptation  is  great  to  appropriate  and  secrete  some  of  this 
material.  Fortunately,  none  of  these  Chinamen  are  allowed  to  leave 
the  vessel.  The  stolen  material  is  hidden  down  between  decks,  and  if 
any  escapes  the  search  there  is  no  danger  of  its  getting  on  deck,  much 
less  on  shore.  A  bad  feature  of  some  of  these  ships  is  the  open  work 
vegetable  lockers  on  deck,  the  same  as  shown  here  on  the  screen.  The 
inspectors  have  evidently  found  some  remnants  of  contraband  material 
and  are  looking  for  actual  maggots.  Here  is  the  point:  the  material 
found  will  be  promptly  destroyed,  but  if  larvae  of  fruit  fly  is  found  the 
locker  must  be  fumigated  with  live  steam. 

Gangway. 
Here  is  the  check  and  key  to  the  inspection  of  the  ship.  Once  the 
passengers  and  their  belongings  are  on  shore,  all  coming  and  going  to 
.and  from  the  ship  to  the  dock  must  pass  through  this  port.  There  is  no 
other  way  available.  A  Federal  watchman  is  on  duty  night  and  day. 
They  all  have  orders  not  to  pass  any  horticultural  material  without  a 
state  pass,  and  to  destroy  the  pass  tag  in  each  and  every  instance.  Not 
alone  the  parcels  he  may  have  with  him,  but  the  person  of  every  indi- 

Digitized  by  VjOOQ IC 


412  THE  MONTHLY   BULLETIN". 

vidual  (even  the  horticultural  inspectors),  is  searched  by  these  watch- 
men. 

Manifest. 

In  the  earlier  part  of  this  talk  I  made  mention  of  a  manifest.  To  make 
the  term  clearer  I  have  introduced  a  page  of  an  original  manifest  here  on 
the  screen.  A  manifest  is  a  sworn  statement  by  the  master  of  everything 
the  ship  contains,  where  from  and  who  for.  Failure  to  enumerate  any 
article  on  this  list  is  punishable  with  a  heavy  fine.  The  state  quarantine 
law  provides  that  any  person,  firm,  or  corporation  who  shall  bring  into 
the  State  of  California  any  horticultural  products  shall  immediately 
notify  a  quarantine  officer.  To  comply  with  this,  vessels,  upon  arrival, 
furnish  the  quarantine  officer  with  a  special  manifest  of  all  such  material 
contained  in  the  ship.  Upon  the  receipt  of  this  it  then  becomes  the  duty 
of  the  quarantine  officers  to  locate,  open  and  inspect  this,  then  notify  the 
owners  of  the  condition,  and,  if  found  necessary,  hold  the  same  until  it  is 
adequately  disinfected. 

Freight. 

There  is  an  average  of  7,500  tons  of  freight  that  passes  through  this 
warehouse  each  week  in  the  year ;  6,000  tons  from  Oriental  ports,  1,500 
from  Central  American  ports.  The  picture  on  the  screen  shows  the 
quarantine  inspectors  locating  in  this  heterogeneous  mass  the  articles  set 
forth  on  the  manifest  as  coming  within  their  jurisdiction.  This  picture 
was  taken  during  the  noon  hour,  it  being  impossible  during  working 
hours  owing  to  the  large  number  of  men  at  work,  to  obtain  a  photo. 

What  He  Was  Looking  For. 

This  is  one  of  the  things  the  inspector  was  looking  for  in  the  last 
picture — Chinese  sweet  potatoes.  The  particular  one  here  in  this  picture 
evidently  believes  that  inspect  means  to  examine,  from  the  way  he  i& 
investigating  the  interior  of  these  potatoes ;  however,  it  is  a  fact  that  all 
sweet  potatoes  arriving  from  Chinese  points  since  last  August  have  been 
confiscated  and  destroyed,  and  it  is  simply  a  matter  of  patient  search  to- 
obtain  sufficient  evidence  to  justify  the  act  of  confiscation. 

This  is  what  he  found  in  the  sweet  potatoes :  An  oriental  weevil,  very 
much  like  an  ant  in  appearance — Cylas  formicaritis  it  is  named.  It  has- 
not  yet  been  reported  from  any  of  the  fields  or  gardens  of  California, 
and  from  the  insidious  manner  in  which  it  destroys  the  interior  of  the 
potato  it  is  unquestionably  a  pest  we  do  not  want. 

Moana's  Deck  Locker. 
Here  again  is  another  feature  of  the  quarantine  work.  This  picture 
represents  the  upper  deck  of  one  of  the  liners  from  Australia.  Starting 
from  Sydney  in  a  territory  where  the  Mediterranean  fruit  fly  is  at  its- 
worst,  every  box  of  fruit  and  every  sack  of  vegetables  taken  on  board  for 
ship 's  use  is  a  potential  danger.  This  locker  here  shown  is  used  for  stor- 
ing such  fruit  and  vegetables  as  are  likely  to  be  consumed  during  the 
early  days  of  the  voyage.    Should  there  be  any  fruit  flies  in  the  material 
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that  have  attained  their  full  growth,  they  may  leave  the  packages  and 
pupate  in  the  crevices  of  this  locker.  Look  at  the  open  grating.  What 
"better  opportunity  for  escape  would  an  adult  want  than  through  the 
openings  between  those  slats.  Compere  is  exceedingly  wise  in  the  ways  of 
fruit  flies,  and  this  particular  locker  is  his  pet  aversion.  While  we  have 
not  as  yet  found  the  real  article,  we  always  manage  to  find  reasons  why 
this  locker  should  be  thoroughly  scalded. 

Coooanut  Sacks. 

This  is  part  of  a  shipment  of  2,000  sacks  of  cocoanuts  from  Rarotonga. 
There  are  several  species  of  fruit  flies  at  work  on  the  island,  and  all  fruit 
from  that  country  is  barred  out  under  the  provisions  of  section  No.  5  of 
the  horticultural  quarantine  law.  In  this  shipment  the  inspectors  found 
some  nuts  that  were  infested  with  maggots.  A  study  of  these  larvae  soon 
showed  that  they  did  not  belong  in  the  family  TrypetidcB,  but  we  take  no 
chances  on  any  maggots  found  working  in  fruit,  and  while  it  was 
accepted  at  the  time  that  they  were  perhaps  a  result  rather  than  a  cause, 
the  shipment  was  held  up.  The  consignees  proved  to  us  that  they  were 
prepared  to  steam  the  contents  of  these  sacks  at  high  pressure,  and  with 
the  proviso  that  they  do  this  together  with  the  sacks,  under  the  super- 
vision of  a  quarantine  officer,  the  shipment  was  released.  This  steaming 
was  done  in  a  retort  with  live  steam  under  sixty  pounds  pressure  to  the 
square  inch  for  an  exposure  of  forty  minutes. 

Steamed  Sacks. 

I  have  shown  you  this  picture  just  to  verify  the  statement  that  these 
2,000  sacks  were  steamed.  Here  you  see  them  just  as  they  were  on  San- 
some  street  drying,  and  the  dry  ones  being  baled.  I  wish  it  were  possible 
to  subject  each  individual  thing  that  arrives  in  San  Francisco  from  fruit 
fly  countries  to  a  pressure  of  sixty  pounds  of  live  steam  for  an  exposure 
of  forty  minutes.    I  sure  would  sleep  much  sounder. 

Railroad  Work. 

It  must  not  be  supposed  from  all  that  has  gone  before,  that  the  duties 
of  the  quarantine  officers  are  solely  concerned  with  imports  arriving  by 
sea.  On  the  contrary  our  record  for  the  past  year  shows  that  the  San 
Francisco  division  has  handled  298,763  parcels  of  horticultural  material 
that  has  entered  the  limits  of  our  local  jurisdiction  by  rail.  Here  is  a 
sample  of  this  work  on  the  screen — three  carloads  of  plants  and  trees 
from  Holland  via  New  York.  I  will  not  weary  you  with  any  detailed 
description  of  this  phase  of  the  work  further  than  to  assure  you  that,  as 
you  can  see,  each  individual  tree  or  plant  is  separately  examined. 

Record. 

This  is  a  page  taken  from  our  daily  record  and  reproduced  here  to 
show  you  how  account  is  kept  of  each  transaction,  and  also  who  is  respon- 
sible for  the  action  taken  in  each  individual  case.  At  the  bottom  here 
you  see  the  item,  *'resacked  and  old  sacks  sent  to  the  incinerator  to  be 
burned."    Compere  and  I  have  found  the  pupae  of  the  Mediterranean 
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fruit  fly  attached  to  the  seams  on  the  inside  of  old  gunny  sacks  that  had 
come  from  Honolulu,  and  from  that  day  on  I  have  refused  to  pass  any 
article  from  Hawaiian  points  that  was  contained  in  a  sack  that  was  not 
new.  It  makes  no  difference  what  it  is,  resack  and  burn  the  old  sacks,  or 
I  send  it  back.  That  is  my  ruling.  Gentlemen,  I  am  convinced  that 
every  sack,  box,  bale,  package,  every  ship,  every  person  that  comes  from 
Honolulu  to  California  is  a  potential  danger  to  the  greatest  of  our  indus- 
tries, and  to  the  very  extreme  limit  of  the  powers  invested  in  me,  as  quar- 
antine officer,  I  am  going  to  minimize  this  danger.    No  old  sacks. 

A  Mango.     (Fiff.  323.) 

This  is  an  actual  photograph  of  a  mango;  one  of  many  that  have 
arrived  at  San  Francisco  since  I  have  had  charge.  Yes,  it  came  from 
Honolulu.  The  lot  that  this  was  taken  from  came  up  in  the  Sonoma  on 
August  15th.    Its  condition  may  be  accepted  as  typical  of  mangoes  from 
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Fig.    323. — Mango   Infested   with   maggots   of   the    Mediterranean   fruit   fly,    Ceratitia 
capitata.     (Photo  by  Chatterley.     M.  B.  Cal.  Hort.  Com.) 

fruit  fly  regions.  Look  at  the  maggots.  There  was  no  evidence  of  this  con- 
dition on  the  outside  of  this  specimen,  for  I  looked  it  over  very  carefully. 
The  mango  is  typical  of  its  native  tropical  surroundings.  Its  smooth  glow- 
ing golden  skin  covers  and  hides  a  mass  of  festering  corruption  that  can- 
not be  realized  until  investigated.  I  have  tried  hard  to  analyze  what  is 
about  the  mango  that  seems  to  seduce  otherwise  fair-minded  people  away 
from  all  sense  of  public  duty  and  protection  of  home  industries.  Whether 
it  is  the  peculiar  sensation  produced  by  the  wriggling  of  these  maggots 
that  is  mistaken  for  some  superior  quality  of  this  fruit  I  know  not,  but 
the  fact  remains  that  the  best  and  alas  the  fairest  also  of  our  citizens  will 
resort  to  any  subterfuge  to  pass  a  mango  over  the  quarantine  lines.  The 
mango  is  a  grave  danger.  There  is  always  the  possibility  that  some 
curious  minded  person  will  take  one  inland  to  a  country  home,  then, 
despite  all  our  care  and  watchfulness,  the  trick  will  be  turned.     I  am  of 
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the  opinion  that  it  would  be  a  good  investment  for  the  fruit  growers  of 
California  to  raise  a  fund,  buy  all  the  mango  trees  in  Honolulu,  have 
them  grubbed  up  and  burned,  and  a  way  devised  to  prevent  any  more 
being  planted. 

California. 

This  is  an  allegorical  picture,  but  it  is  based  on  facts.  You  are  going 
to  hear  a  lot  of  things  said  about  quarantine  work  and  quarantine  orders 
before  the  convention  adjourns,  so  take  a  good  look  at  it  and  draw  your 
own  conclusions. 

And  now,  ladies  and  gentlemen,  thanking  you  for  your  attention,  and 
assuring  you  that  your  quarantine  oflScers  at  every  one  of  the  stations  are 
doing  their  duty  and  living  up  to  all  the  traditions  of  the  service,  I  wish 
you  good  night. 
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SECOND  DAY— MORNING  SESSION. 


Fresno,  Calipobnla.,  December  12,  1912. 

After  an  invocation  by  Rev.  Duncan  Wallace,  the  meeting  was  called 
to  order  by  G.  Harold  Powell,  who  acted  as  chairman. 

Chairman  Powell.  I  appear  somewhat  handicapped  coming  in  here 
just  at  the  last  minute,  without  knowing  very  much  about  what  was  done 
at  your  convention  yesterday.  I  understand  the  chief  object  of  getting 
different  people  outside  of  the  Commissioner  of  Horticulture  to  preside 
is  that  in  this  way  these  same  people  will  be  less  troublesome  when  they 
are  in  the  chair  than  if  they  are  in  the  audience.  So  I  take  it  that  the 
Commissioner  has  taken  this  very  nice  way  of  relieving  this  convention 
of  a  troublesome  character,  by  canning  him  and  putting  him  in  the  chair. 
I  understood  from  a  short  talk  with  some  of  the  men  who  were  here 
yesterday,  and  with  some  of  the  ladies,  too,  that  this  is  a  decidedly  pro- 
gressive convention,  that  everything  was  all  right,  the  nursery  stock  all 
free  from  bugs,  and  that  everything  was  going  ahead.  That  is  right, 
just  as  it  should  be.  Conventions  of  this  kind  cannot  go  forward  and 
backward  at  the  same  time. 

Your  programme,  as  I  see  it,  has  for  this  morning  several  very  good 
numbers  on  it,  and  the  first  speaker  on  the  programme  needs  no  intro- 
duction, but  I  take  pleasure  in  introducing  you  to  Dr.  A.  J.  Cook,  State 
Commissioner  of  Horticulture,  who  will  address  you  on  the  subject  of 
cultivation  and  subsoils. 

SOILS  AND  SUBSOILS. 

By  A.  J.  Ck>OK,  Sacramento,  Cal. 

When  President  Garfield  was  shot  the  first  news  was  ** probably  fatal," 
then  there  came  the  glad  message,  ** recovery  probable;  temperate  life 
and  abstinence  from  drink  and  tobacco  greatly  in  his  favor."  Similar 
words  rejoiced  us  all  when  Roosevelt  was  so  cruelly  wounded  last 
October.  The  robust,  vigorous  animal  will  survive  disease,  exposure 
and  wounds  when  the  one  with  a  more  feeble  body  topples  over. 

Our  cousins,  the  various  plants,  are  subject  to  the  same  law.  Fungous 
and  bacterial  germs  find  ready  victims  in  the  ill-nourished  trees  or  the 
enfeebled  shrubs ;  thus  blight,  wither  tip  or  fungoid  and  bacterial  germs 
are  quick  to  lay  hold  of  the  shrub  or  tree  that  from  over-fruiting, 
cemented,  impoverished,  ill-drained  or  water-logged  soil  is  weakened  or 
diseased.  There  can  be  no  question  but  that  the  surest  way  to  resist 
fungoid  attacks  is  to  only  grow  vigorous  and  robust  plants  and  trees. 

There  are  a  number  of  plant  affections  that  seem  to  be  wholly  due  to 
physiological  disturbance — the  plant  is  sick;  thus  the  common  "die- 
back"  of  citrus,  walnut  and  most  deciduous  fruit  trees  is  probably  the 
result  of  faulty  soil  conditions  and  illy-nourished  trees.     Pallor  in  the 
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man  might  be  called  **diebaek,"  for  here  the  skin  is  surely  in  a  sense 
dead  or  weakened;  that  malnutrition  would  first  manifest  itself  far 
away  from  the  source  of  supplies  in  wilt  or  death  is  just  what  we  should 
expect.  Thus  such  terms  as  ** wither  tip''  and  *'dieback''  are  not 
only  significant  in  locating  affection,  but  they  indicate  peripheral  dis- 
turbances in  the  most  susceptible  location. 

Chlorosis,  yellow  leaf  or  variegated  leaf  is  precisely  like  pallor  in  the 
human  subject.  Here  through  malnutrition  chlorophyl  is  not  suflBciently 
provided,  and  the  plant  yellows.  If  asked  why  the  chlorosis,  we  can 
only  reply:  **The  plant  is  sick.*'  To  name  the  cause,  we  cannot;  we 
must  know  the  entire  condition  of  the  soil  as  to  mineral  and  moisture 
content  and  physical  texture  as  well  to  diagnose  the  ailment  correctly. 
The  same  can  be  said  of  **gummosis,''  scaly-bark,  *'mal  di  gomma''  and 
possibly  brown  spot  of  the  orange. 

We  see  then  that  to  know  the  needs  and  exact  condition  of  our  soils 
and  subsoils  is  of  supreme  importance  to  every  tiller  of  the  soil;  the 
health  and  fruitfulness  of  his  trees  are  wholly  dependent  on  the  compo- 
sition, texture  and  general  physical  condition  of  the  soil  of  his  orchard, 
and  no  study  or  research  from  himself  or  experts  whom  he  may  secure 
to  aid  him  can  pay  better  than  a  thorough  investigation  of  his  soils. 

How  to   Investigate. 

Before  one  purchases  land  for  orchard  purpose  he  should  know 
accurately  the  conditions  of  not  only  the  surface  soil,  but  also  the  subsoil. 
If  he  already  possesses  an  orchard  and  is  not  informed  of  the  exact 
character  of  both  soil  and  subsoil,  he  cannot  too  quickly  acquire  this 
knowledge.  There  are  two  kinds  of  data  that  are  very  essential: 
Character  of  the  soil  as  to  texture  and  mechanical  make-up  and 
composition.  There  are  two  ways  to  determine  the  first;  by  digging 
trenches  in  several  places  in  the  orchard,  from  a  point  immediately 
beneath  the  tree  to  the  center  between  four  trees.  This  ditch  should  be 
five  feet  deep  and  of  convenient  width  to  work  easily.  This  shows  the 
mechanical  condition,  the  moisture  content  and  root  distribution.  Such 
trenches  are  often  a  great  surprise  to  the  owner  of  the  orchard  and  will 
often  entirely  modify  his  practice.  A  second  way  is  to  use  the  King 
.soil  tester,  which  costs  about  $7.00,  and  should  be  possessed  and  regarded 
as  invaluable  by  every  orchardist.  This  enables  one  to  secure  a  cylinder 
of  soil  an  inch  in  diameter  quickly  and  easily  in  many  portions  of  the 
orchard  down  to  a  depth  of  six  feet.  Except  for  root  distribution 
this  gives  all  the  data  that  are  secured  from  the  ditch  and  at  very  slight 
expense  and  labor.  For  soil  analysis  I  believe  we  are  now  dependent  on 
private  aid,  which  we  engage  and  for  which  we  pay.  Doctor  Hopkins, 
in  his  address  at  Santa  Barbara,  emphasized  the  value  and  importance 
of  such  analyses,  and  suggested  that  the  state  ought  to  provide  for  such 
service,  but  that  each  orchardist  should  pay  for  the  same.  This  would 
insure  a  reliable  report  and  would  give  the  amount  of  humus,  nitrogen, 
lime  and  available  potash  and  phosphoric  acid. 
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Soil  Ailments. 

Of  course,  every  soil  is  likely  to  be  destitute  of  the  required  amounts 
of  these  necessary  soil  elements:  humus,  nitrogen,  lime,  potash  and 
phosphoric  acid.  Any  deficiency  of  these  can  be  supplied  most  cheaply 
by  the  use  of  cover  crops ;  also  by  the  use  of  stable  fertilizer  when  that 
can  be  had  at  a  price  that  is  not  prohibitive.  By  such  practice  we  also 
secure  the  invaluable  humus.  There  is  no  question  but  that  our  (Califor- 
nia soils  are  lacking  in  humus  or  decaying  organic  matter.  The  cover 
crop  supplies  the  need,  and  if  a  legume  like  vetch,  Canadian  field  peas  or 
bur  clover,  furnishes  nitrogen  as  well. 

Mr.  Powell  of  New  York,  so  famous  as  a  producer  of  apples,  contends 
that  he  owes  much  of  his  success  to  the  use  of  cover  crops.  Moreover, 
he  has  by  their  use  made  many  of  his  trees  annual  bearers. 

In  the  absence  of  stable  manure  we  may  use  alfalfa,  as  suggested  by 
both  Doctors  Hilgard  and  Hopkins.  Doctor  Hilgard  asserts  that  alfalfa 
is  worth  $8.00  a  ton  simply  to  plough  under  as  a  fertilizer;  Doctor 
Hopkins  suggested  that  it  might  pay  well  to  grow  alfalfa  in  fields 
adjacent  to  the  orchard  to  be  used  exclusively  in  fertilizing  the  soil. 

We  may  also  secure  the  separates  directly  from  the  dealers  in  com- 
mercial fertilizers,  and  apply  them  as  needed,  or  we  may  purchase  a 
complete  fertilizer;  the  former  practice  is  probably  the  better,  if  one  is 
willing  to  study  into  the  matter  thoroughly.  For  nitrogen,  nitrate  of 
soda  or  Chili  saltpeter  is  often  used.  Its  ready  solubility  and  quick 
action  makes  it  desirable  in  early  spring  before  the  ground  warms  up 
and  growth  is  active.  The  late  Doctor  King  urged  caution  in  its  use, 
as  it  may  add  to  the  amount  of  carbonate  of  soda  or  black  alkali  in  the 
soil  and  so  do  serious  harm.  This  results  from  a  chemical  change  in 
the  soil.  The  use  of  gypsum  would  lessen  the  danger.  The  ready 
solubility  of  this  salt  makes  its  escape  in  the  run-off  probable,  if  not 
used  very  cautiously.  Many  prefer  tankage  or  dried  blood.  This 
organic  nitrogen  is  without  objection ;  it  is  all  utilized. 

Limestone  is  becoming  more  and  more  recommended  as  a  fertilizer. 
It  should  be  ground  lime  rock,  not  burnt  lime.  It  is  quite  soluable  and 
so  need  not  be  very  finely  ground. 

For  potash  we  may  use  potassium  sulphate  or  potassium  carbonate, 
the  chemical  term  for  ashes.  Though  these  are  quite  soluble,  they  are 
retained  in  the  soil,  and,  like  the  phosphates,  are  not  usually  lost  by 
draiiiHsre.  They  should  be  applied  deep  in  the  soil,  where  they  are 
needed  and  utilized. 

F  V  the  phosphates  we  may  use  finely  ground  bone  or  rock;  either  is 
excellent.  If  we  wish  to  make  these  immediately  available,  we  may  treat 
them  with  sulphuric  acid,  reducing  them  to  superphosates,  which  are 
more  soluble.  If,  however,  there  is  abundant  humus  in  the  soil  the 
untn^nted  bone  or  rock,  if  very  finely  ground,  and  the  bone  steamed, 
will  b(>  available  and  no  whit  lost.  Phosphate  slag  is  also  available  as  a 
source  of  the  needed  phosphates. 
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Cemented  Soils. 

Ilardpan — natural  or  induced — is  all  too  common,  and  there  is  no 
greater  bar  to  success  in  the  orchard.  The  natural  hardpan  can  be 
broken  up  by  blasting  with  dynamite.  The  developed  hardpan  is 
caused  by  lime  in  the  irrigating  water  and  is  often  called  *' plow-sole/' 
as  it  occurs  just  beneath  me  plane  of  cultivation.  A  more  suitable 
name  is  ** irrigating  hardpan,"  as  it  is  usually  caused  by  the  lime  cement 
in  the  water  used  in  irrigation.  The  water,  as  it  comes  from  the  rocks, 
is  saturated  with  bicarbonate  of  lime.  This  is  very  soluble,  but  as  it 
enters  the  soil  it  becomes  reduced  to  carbonate  of  lime  as  the  water 
evaporates,  and  the  less  soluble  carbonate  cements  the  soil  into  the 
so-called  plow-sole  or  irrigating  hardpan,  which,  of  course,  must  form 
just  where  the  greatest  evaporation  occurs  or  just  at  the  level  of  the 
cultivation  limit.  In  dry  seasons  and  late  in  the  season  this  cement  is 
most  in  evidence.  In  seasons  of  heavy  winter  rains  this  cement  or 
hardpan  may  entirely  disappear. 

This  artificial  hardpan  is  entirely  too  common.  It  is  the  cause  of  much 
of  the  chlorosis  and  ill  health  of  the  trees.  It  may  be  that  dieback  often 
owes  its  presence  in  our  orchards  to  this  cementing  of  the  soil.  That  it 
would  foster  gummosis  and  other  bacterial  and  fungoid  attacks  is  more 
than  probable.  Early  deep  cultivation  and  cultivating  at  varying 
depths  through  the  season  will  aid  to  break  up  and  prevent  this 
impervious  formation.  It  is  quite  common  now  among  many  of  our 
best  orchardists  to  use  the  subsoiler  during  the  season  to  break  through 
this  cemented  stratum  of  soil.  Early  deep  cultivation  will  often  prevent 
its  formation. 

Alkali. 

There  are  two  soil  salts  that  are  known  as  alkali — carbonate  and  sul- 
phate of  soda.  The  first  is  black  alkali ;  the  other,  white  alkali.  Both  are 
quite  readily  soluble  and  present  in  small  quantities  in  most  all  rocks  and 
so  are  conveyed  in  very  minute  quantities  in  most  all  running  water 
which  flows  from  the  rock  strata  of  the  earth. 

In  low,  poorly  drained  sections — usually  clay  basins — these  salts  are 
often  present  and  harmful.  Black  alkali  is  much  the  more  serious.  It 
takes  its  name  from  the  fact  that  earth  containing  it  in  the  presence  of 
humus  is  very  black  in  color.  Sowing  gypsum  on  such  land  tends  to 
change  the  black  to  the  much  less  injurious  white  alkali.  Thorough 
drainage  and  plenty  of  water  will  wash  out  the  alkaline  salts  and  restore 
the  fertility  of  the  land. 

This  explains  why  arid  soils  are  much  more  likely  to  be  alkaline  than 
are  those  in  humid  regions.  It  remains  to  be  said  that  some  crops  are 
far  more  tolerant  of  black  alkali  than  are  others. 

In  purchasing  land  every  one  should  examine  closely  to  find  whether 
alkali  and  hardpan  are  present.  If  either  occur  in  very  limited  areas  this 
would  be  no  bar  to  making  the  purchase ;  if  in  considerable  abundance, 
one  better  think  twice  before  procuring  such  land  for  ranch  purposes. 
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Water  Content  of  the  Soil. 

A  water-clogged  soil  is  very  prejudicial  to  plant  growth.  A  great 
scarcity  will  also  cause  the  crops  to  die  of  thirst.  This  latter  is  very  seri- 
ous in  times  of  extreme  heat.  Drainage  is  the  cure  of  overwet  soils. 
They  prevail  in  clay  basins  and  are  especially  serious  where  the  subsoil 
is  cemented  as  already  described. 

A  soil  may  be  parched  from  neglect  when  from  parsimony  or  scarcity 
of  water  the  irrigation  is  omitted.  The  irrigating  hardpan  or  plow-sole 
often  keeps  the  water  from  the  roots  of  the  plants  and  trees,  and  brings 
on  wilt  and  death. 

The  King  soil  tester  and  the  ditch  already  recommended  will  often 
reveal  a  condition  of  moisture  and  root  distribution  that  will  surprise  the 
orchardist,  and  suggest  a  quick  modification  of  his  orchard  practice. 

Aeration. 

We  now  know  that  every  live  soil  is  the  home  of  countless  millions  of 
micro-organisms.  These  change  the  ammonia  to  nitrites  and  these  in 
turn  to  nitrates  which  can  be  absorbed  and  utilized  by  the  plants.  These 
minute  bacterial  germs  transform  the  humus  into  the  necessary  food  to 
form  tissue.  Another  group  of  these  bacilli  have  the  power  to  co-operate 
with  leguminous  plants  in  changing  the  inert  nitrogen  of  the  air  into 
nitrates  so  costly  and  necessary  to  all  plant  nutrition.  These  and  other 
valuable  soil  micro-organisms  must  have  oxygen  to  live — thus  the  neces- 
sity of  soil  aeration. 

One  of  the  most  important  functions  of  cultivation  is  to  provide  this 
aeration.  Everj^  soil  at  all  times  should  be  loose  and  friable.  Clay  soils 
often  suffer  from  neglect  of  this  aeration  because  of  the  lack  of  thorough 
cultivation.  The  highest  success  in  fruit  growing  demands  thorough 
aeration,  and  this  only  comes  especially  in  clay  soils  with  the  most 
thorough  stirring  of  the  soil. 

Dry  Earth   Mulch. 

We  have  referred  above  to  the  necessity  of  soil  moisture.  It  is  the 
most  important  plant  food  and  is  all  too  scarce  in  many  of  our  orchards. 
Its  conservation  is  all  important.  Humus  helps  greatly  to  hold  it  in  the 
soil.  It  does  this  in  acting  as  a  sponge  in  clay  soils  and  compacts  sand  to 
its  betterment. 

One  of  the  best  uses  of  cultivation  is  to  form  a  dry  earth  mulch,  a  very 
loose  stratum  at  the  top  of  the  soil  from  four  to  six  inches  in  depth.  This 
must  never  be  neglected  would  we  reach  the  best  in  our  tillage.  Tliis 
demands  thorough  cultivation  after  each  rain  or  irrigation  throughout 
the  growing  season  of  the  year.  Few  of  us  secure  this  perfect  dry  earth 
mulch  at  all  times  when  plant  life  is  most  active.  The  best  ranchers  are 
keenly  alive  to  its  value  and  necessity,  and  their  great  crops  and  profits 
speak  eloquently  in  its  praise. 


Digitized  by  VjOOQIC 


THE  MONTHLY   BULLETIN.  421 

Summary. 

To  sum  up,  healthy  plants  exist  only  in  a  rich  loam  soil.  The  ditch  and 
soil  tester  give  the  necessary  knowledge.  Soil  texture  and  composition 
must  be  right.  Cover  crops,  stable  fertilizer  and  commercial  fertilizers 
are  very  important.  Humus,  potash,  nitrogen,  lime,  and  phosphoric 
acid  must  abound.  Hardpan  is  a  serious  obstacle ;  alkali  is  also  inimical 
to  success.  Right  water  content  is  a  sine  qua  no7i  to  great  productivity. 
Aeration  is  a  prime  factor  in  successful  ranching.  To  neglect  the  dry 
earth  mulch  is  to  court  failure. 


Chairman  Powell.  This  subject  will  now  be  open  for  discussion. 
This  is  a  very  interesting  subject — one  of  the  most  interesting  that  could 
come  before  any  convention  of  agricultural  producers  in  California. 
There  is  less  known  about  the  soils  and  what  can  be  done  with  the  soils 
in  our  irrigated  countries  than  with  any  other  thing  that  the  farmer  or 
producer  has  to  deal  with.  In  our  country,  in  the  south,  we  can  go  out 
amon^  any  of  our  best  fruit  growers  and  ask  them  what  particular  fertil- 
izer they  use,  and  we  get  a  hundre<l  different  replies.  Ask  them  what 
the  best  method  of  distributing  water  is,  the  depth  of  irrigation  and  how 
much  it  varies,  and  the  amount  of  application,  and  you  are  likely  to  get  a 
hundred  different  points  of  view.  Or  if  you  ask  them  about  the  use  of 
cover  crops,  or  almost  any  other  one  factor  connected  with  the  produc- 
tion of  the  crop,  you  will  get  as  many  points  of  view  as  you  will  get  men 
to  express  them,  and  yet  a  large  proportion  of  these  men  using  different 
methods  may  be  equally  successful,  and  so  this  subject  of  soil  and  culti- 
vation is  one  of  infinite  controversy,  because  many  of  the  fundamental 
principles  connected  with  soil  handling  and  soil  management  are  still 
only  in  the  infancy  of  existence.  We  have  in  the  south  a  great  many  soil 
difficulties.  My  experience  when  in  the  citrus  work  always  seems  to  be 
difficulties  in  the  handling  and  management  of  the  soils.  That  is  physio- 
logical troubles  of  fruit  trees,  due  to  the  improper  handling  of  fertilizers 
or  cultivation  or  irrigation  or  hardpan  or  various  other  things  which  tip 
over  the  neutral  balance  of  the  plant  itself.  So  this  question  of  soil 
handling  and  soil  management  is  as  varied  as  any  that  will  be  met  with 
or  that  will  come  before  any  body  of  producers  anywhere  in  California, 
and  so  this  subject  will  be  open  now  for  discussion,  and  I  hope  a  number 
of  you  will  take  part.  I  shall  call  upon  Mr.  Chapman  to  open  this  dis- 
cussion. 

Mr.  Chapman:  Mr.  ('hairman  and  gentlemen:  This  is  a  splendid 
paper,  to  be  part  of  a  book  which  we  need  in  California.  It  is  a  book  we 
need,  especially  our  citrus  fruit  growers  need  a  manual  of  this  kind.  I 
am  approached  almost  every  day  with  newcomers  wanting  a  treatise, 
wanting  some  instructions  about  citrus  fruit  culture,  and  we  have  none. 
So  I  want  to  thank  you,  doctor,  for  making  this  contribution  to  this 
great  industry  and  I  know  it  will  meet  with  a  large  sale. 

Dr.  Cook.     It  is  to  be  a  gift  to  the  State,  it  woirt  be  for  sale. 
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Mr.  Chapman.  But  the  soil  is  the  great  factor  of  this  country,  the 
greatest  in  the  world.  Now,  if  we  had  a  factor}'^  in  California  that 
turned  out  nine  billion  dollars'  worth  of  product  in  a  year,  we  would,  of 
course,  take  a  great  interest  in  doing  that  which  would  multiply  the 
eflBciency  of  that  plant,  and  if  we  could  make  that  plant  produce  twenty 
billions  of  dollars  a  year  instead  of  nine  we  would  have  accomplished 
a  great  result.  Now  that  is  the  point.  For  when  any  soil  is  properly 
treated,  properly  handled,  it  can  be  made  to  produce  two  or  three  times 
as  much  as  it  does  to-day.  This  Lever  bill,  which  is  before  the  Senate,  is 
said  to  be  the  greatest  act  presented  to  Congress  since  the  day  of 
Abraham  Lincoln.  Many  of  you  know  about  it  and  perhaps  some  do 
not.  This  refers,  doctor,  to  the  efficiency  of  our  soil,  and  this  bill  your 
Committee  on  Resolutions  is  going  to  ask  you  to  vote  a  resolution  to  be 
sent  to  our  Senators  asking  them  to  urge  its  passage  and  do  what  they 
can  to  secure  its  passage.  If  I  may,  I  will  just  depart  a  little  from  your 
paper  and  will,  doctor,  if  you  will  permit  me :  this  is  right  on  your  line. 
Here  are  some  remarks  expressed  by  this  League : 

**  There  is  no  occupation  in  the  world  that  calls  for  more  ability 
and  judgment,  brains,  training,  industry  and  adaptability  than 
farming.  It  is  a  man's  job.  To  plow  and  sow  and  reap  without 
understanding  is  no  more  real  farming  than  cutting  a  man's  leg  off 
with  an  ax  is  real  surgery. 

Agriculture  is  the  basis  of  the  nation's  wealth.  The  soil  is  our 
greatest  asset,  and  conserving  and  building  this  up  helps  every  one. 

Facts  and  Figures  Illuminating  and  Alarming. 

In  ten  years,  between  1900  and  1910,  our  population  increased 
fifteen  million — about  21  per  cent ;  our  farm  area  increased  a  little 
over  twenty  millions  in  number. 

In  1900  for  every  one  hundred  people  we  had  90.3  cattle.  Ten 
years  later  we  had  only  68.  For  hogs  the  figures  were  respectively 
84,  going  down  to  61 ;  for  sheep  the  drop  per  hundred  population 
was  from  82  to  51.  Think  what  this  means!  Cheap  meat  cannot 
be  made  on  high-priced  land  and  sixty-cent  corn,  but  science,  the 
silo  and  alfalfa  will  enable  the  farmer  to  carry  three  times  as  much 
stock  on  his  farm  as  he  thinks  he  can.  This  would  build  up  the 
fertility  of  his  fields  and  reduce  the  cost  of  producing  meat  one  half. 

We  now  consume  98  per  cent  of  our  corn  and  91  per  cent  of  our 
wheat.  We  have  an  unprecedented  high  cost  of  living.  We  must 
produce  more,  and  we  must  get  it  to  the  consumer  at  less  cost. 

There  are  approximately  ten  acres  of  farm  land  per  capita  for  the 
present  population.  Only  one  half  of  this  is  under  plow;  the  other 
half  is  woodland,  waste  land,  broken  land,  pasture,  etc.  It  now 
takes  practically  all  we  raise  to  feed  the  people.  We  are  beginning 
to  import  foodstuffs.  In  fifty  years  our  population  vnll  he  doubled. 
What  shall  we  do  about  itf 

A  generation  or  two  ago  Denmark  was  in  poverty  and  distress. 
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The  government  wisely  determined  to  revive  agriculture  and  apply 
scientific  methods.  It  tried  various  means  to  that  end,  but  with 
little  success.  It  finally  sent  out  the  trained  farm  demonstrator 
(just  as  provided  in  the  Lever  bill).  This  did  the  business  and 
brought  Denmark  from  poverty  to  thrift.  It  doubled  the  land 
values ;  it  quadrupled  the  savings  banks  deposits ;  it  made  Denmark 
a  happy,  prosperous  nation.  It  sent  the  people  from  the  cities  back 
to  the  farm,  and  Denmark  to-day  is  the  finest  agricultural  country 
in  the  world.*' 

Dr.  Hopkins,  a  gentleman  we  all  know,  demonstrated  in  southern 
Illinois  by  the  use  of  one  dollar  and  a  half's  worth  of  phosphates.  He 
uses  the  word  ** phosphates,"  we  use  the  word  ** superphosphates" — 
means  about  the  same  thing.  .  He  spent  one  dollar  and  a  half  per  acre 
and  raised  a  production  of  corn  from  sixteen  to  twenty  bushels  to  the 
acre  to  fifty  bushels  to  the  acre,  at  an  expense  of  a  dollar  and  a  half  per 
acre.  Think  of  that.  Well,  now,  I  want  you  to  take  an  interest  in  this 
Lever  bill.  It  is  worthy  of  our  consideration  and  some  of  the  best  men  in 
the  country  are  back  of  it — business  men  as  well  as  farmers.  Because  it 
is  worthy  of  consideration,  when  it  gives  you  fifty  bushels  instead  of  six- 
teen, then  they  will  have  some  business.  There  are  still  some  of  these 
men,  however,  who  are  deeply  interested  in  having  their  country  grow 
instead  of  becoming  rich  solely  for  their  own  pocketbooks. 

Now  as  the  doctor's  paper  was  very  plain,  I  can  simply  modify  a  few 
points  that  he  made.  I  was  surprised  myself  when  I  got  one  of  these  soil 
testers  and  I  think  all  should  have  one.  It  is  a  time  saver.  I  can  go  out 
in  my  orchard  and  find  results  which  I  did  not  know  existed  and  I  expect 
most  of  you  would  also  be  surprised,  because  you  can  only  imagine  that 
your  piece  of  land  is  the  best  piece  of  land  in  all  that  locality.  Every 
fellow  has  the  best  farm,  you  know.  Well,  this  soil  tester  is  a  wonderful 
thing ;  your  ground  may  look  well  on  the  surface,  but  go  down,  dig  down 
a  little  here  and  there  and  you  will  be  surprised,  and  the  result  is,  of 
course,  it  informs  you  of  the  real  condition  of  your  soil  and  therefore  you 
know  how  to  treat  it.  That  is  the  idea.  Now,  of  course,  we  wish  we 
might  have  this  state  analysis  of  soil,  because  we  have  got  absolutely  to 
put  our  farming  down  upon  a  more  scientific  basis.  We  have  got  to 
know  better  what  we  are  doing.  We  are  spending  a  lot  of  money,  and 
we  have  got  to  know  whether  we  are  doing  the  right  thing.  Get  results. 
I  might  get  better  if  I  only  knew  how,  but  I  don't  know,  and  so  I  do  the 
best  I  can. 

About  the  alfalfa  proposition,  doctor,  I  think  you  would  have  trouble 
down  in  our  country  any  way  in  getting  men  to  grow  alfalfa  and  put- 
ting it  in  the  ground,  plowing  it  under  as  a  cover  crop  and  letting  it 
stay  there,  when  you  can  put  it  on  the  market  and  get  sixteen  and 
eighteen  dollars  a  ton.  Too  much  money  in  sight  to  convert  alfalfa  into 
fertilizer  for  the  orchards,  and  of  course  I  don't  grow  it  in  my  orchard. 
Another  thing,  growing  it  in  an  orchard,  it  makes  fine  feed  for  the 
gophers.     Don 't  think  it  a  good  idea.     Now,  of  course,  in  some  localities 
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lime  is  found,  and  perhaps  many  of  you  live  near  beet  factories  and 
you  can  get  lime  from  any  of  these  at  small  expense,  which  you  can 
put  on  your  soils  and  get  the  same  results,  doctor,  as  you  can  get  from 
more  expensive  application.  And  about  the  phosphate  slags  that  the 
doctor  speaks  about ;  I  have  used  that  I  think  with  some  success,  but  I 
don't  think  it  is  on  the  market  anywhere.  Some  firms  handled  it  for 
years,  but  last  year  they  said  they  didn't  have  it,  wouldn't  any  more, 
.so  I  don 't  think  you  can  get  that. 

The  question  of  spraying  for  red  spider  was  up  yesterday  and  the 
doctor  seems  to  think  that  you  should  spray  anyhow.  I  do  not  think 
that  is  a  good  idea,  doctor,  just  simply  to  take  some  medicine  for  fear 
you  are  going  to  be  sick.  I  have  just  buried  a  dear  old  friend  of  mine. 
He  died  simply  on  that  account  more  than  anything  else.  Took  medi- 
cine all  the  time  for  fear  he  was  going  to  have  some  trouble  and 
naturally  just  killed  himself.  Now  a  year  ago  I  had  some  red  spider 
in  my  orchards,  one  of  them,  and  we  got  our  horticultural  commissioner 
to  come,  and  we  got  after  them  and  we  got  them.  We  eradicated  them 
from  a  little  patch  of  about  ten  acres.  Now  I  haven't  them,  not  enough 
to  amount  to  anything.  Furthermore,  you  would  find  some  red  spider 
in  any  orchard,  but  I  would  not  be  justified  in  going  out  every  year 
and  spray  four  hundred  acres  for  fear  the  red  spider  might  come  in 
some  of  these  orchards,  and  so  you  have  got  to  be  practical  as  well  as 
scientific  and  theoretical,  so  I  do  not  think  I  will  go  away,  doctor,  and 
go  home  and  spray.  But  as  to  the  question  of  irrigation ;  mtoy  of  us 
think  we  are  irrigating  when  we  are  not.  This  hardpan  keeps  the 
moisture  to  the  surface.  When  I  go  into  another  orchard  and  see  a 
fellow  irrigating  and  the  whole  surface  is  moist,  is  wet,  I  know  what 
the  matter  is  there.  All  the  water  is  staying  on  the  surface  and  not 
going  down ;  I  would  like  to  see  the  surface  dry,  because  this  hardpan 
which  you  can  easily  develop  in  our  California  soils,  at  least  in  southern 
California — I  do  not  presume  anything  like  that  is  to  be  found  here 
where  you  have  fine  land  and  land  projects  are  going  on,  you  people  do 
not  have  anything  of  that  kind,  but  we  do  in  southern  California. 
I  understood  yesterday  from  the  glowing  accounts  of  all  northern 
California  that  you  didn't  have  anything  but  what  was  just  right — 
no  scale  or  hardpan  or  anything  else,  but  that  it  is  a  glorious  place 
for  the  entire  country  to  come  to,  but  we  do  have  these  problems,  and 
I  know  you  have  to  contend  with  them,  too;  but  this  is  a  point.  Mr. 
Chairman,  that  all  of  these  questions  and  these  conventions  are  a  great 
factor  in  creating  a  sentiment  that  will  make  us  investigate  and  make 
us  intelligent. 

Just  a  word  here  now  in  closing,  and  I  have  always  said  this.  I 
think  you  must  have  quoted  from  me  because  I  have  always  thought  it. 
There  is  no  occupation  in  the  world  that  calls  for  more  ability,  judg- 
ment, brains,  training,  industry  and  adaptability  than  farming.  This 
is  an  immense  job.  To  plow  and  sow  and  reap  without  understanding 
is  no  more  real  farming  than  cutting  a  man's  leg  off  with  an  ax  is 
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real  surgery.  I  contend  that  it  requires  the  greatest  ingenuity  to  be 
a  farmer.  In  fact,  it  requires  a  larger  range  of  intelligence,  general 
knowledge,  than  to  follow  any  other  occupation  or  profession  that  I 
know  of.  There  was  a  farmer  once,  a  neighbor  of  mine,  a  German 
neighbor.  He  came  over  to  my  place  one  morning  and  wanted  some 
of  us  to  go  over  to  his  place  and  fix  up  a  gas  eiigine  that  wouldn't 
work.  He  says  to  me,  **I  tell  you  vat,  Mr.  Chapman,  a  farmer  has 
got  to  be  a  better  mechanic  than  a  mechanic  is  himself.''  So  it  is  with 
the  farmer. 

Chairman  Powell.  I  was  at  a  meeting  the  other  night  where  there 
were  a  lot  of  politicians,  and  one  of  them  got  up  and  described  the 
method  of  how  the  woman's  suffrage  bill  was  introduced  into  the  legis- 
lature, and  some  one  else  started  in,  and  before  he  got  through  every 
man  in  the  audience  claimed  priority  in  introducing  woman 's  suffrage. 
We  have  a  few  minutes  more  left  for  discussion — any  one  else  ? 

Mb.  Chase.  I  would  like  a  little  information.  Mr.  Chapman  has 
made  a  little  mistake  in  regard  to  the  alfalfa,  which  is  a  problem  of 
very  great  import  with  us.  It  has  been  proposed  to  grow  alfalfa 
between  the  rows  of  trees.  A  large  wealthy  corporation  up  here  has 
some  of  his  trees  planted  and  wanted  to  grow  alfalfa  between  the  trees 
as  a  fertilizer.  Now  that  place  of  his  is  a  wonderful  success — I  know. 
He  planted  the  alfalfa  between  the  trees  and  then  plowed  it  in.  Here 
is  hardpan  soil,  not  this  plow-sole  in  which  water  soaks  in  quickly,  but 
this  wet  hardpan  which  is  formed  by  the  rains  and  comes  from  feldspar 
or  granite  formation.  We  have  that  from  two  to  three  inches  to  a  foot 
thick,  three  or  four  feet  under  the  soils.  We  plant  our  orange  trees 
by  dynamiting  at  least  four  feet  deep  and  in  a  circle  about  ten  feet  in 
diameter.  Seven  of  these  trees  were  planted  twenty-four  feet  apart; 
here  is  your  orange  tree  two  feet  below  the  hardpan.  Now  you  plant 
alfalfa  between  those  trees  and  irrigate  the  alfalfa,  which  requires  four 
or  five  times  as  much  water  as  the  orange  tree  itself.  Will  not  that 
irrigation  keep  the  roots  of  the  orange  trees  so  saturated  that  you  need 
not  have  to  worry  about  irrigation?  Now  there  is  the  case  of  Mr.  H., 
one  of  the  best  growers  in  the  state,  who  is  growing  alfalfa,  and  has 
been  for  five  years,  between  almond  trees,  and  I  was  notified  to  go 
and  see  what  was  the  matter  with  his  trees,  whether  fungi  was  killing 
them  or  what.  So  I  went  and  made  an  examination  and  found  that  a 
parasitic  fungus  was  attacking  them,  but  it  acts  to  me  like  over- 
irrigation  on  the  alfalfa  on  these  trees,  but  still  the  point  is  not  fully 
settled.  Now  it  is  hard  for  us  to  know  whether  we  can  grow  alfalfa, 
whether  it  is  best  for  fertilizer,  for  cover  crops,  and  if  we  can  grow  it 
between  our  trees  where  soil  has  to  be  dynamited  every  four  or  five  feet. 

Mr.  Chapman.     I  think  it  will  grow ;  don 't  doubt  but  that  it  will. 

Mr.  Chase.     Without  injuring  the  trees  1 

Mr.  Chapman.    Well,  I  wouldn  't  put  it  in. 

Mr.  Chase.  Now  there  was  a  proposition  of  a  hundred  and  sixty 
acres  of  oranges,  and  I  was  asked  about  alfalfa  for  fertilizer,  and  I 
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didn't  know.  They  plowed  it  in  two  years  until  all  of  the  alfalfa  was 
in  and  used  it  as  a  fertilizer.  Whether  that  could  be  done  in  our 
section  I  don't  know. 

SIr.  Chapman.  Don't  believe  he  could  do  it  with  a  second  hundred 
and  sixty  acres. 

Chairman  Powell.  We  are  all  vitally  interested  in  this  soil  dis- 
cussion. You  may  not  all  be  interested  in  the  citrus  industry  but  I  am 
sure  you  are  all  interested  in  what  means  so  much  to  California,  as  the 
handling  of  the  soils.  I  venture  that  the  discussion  of  Mr.  Chapman's 
has  been  worth  a  great  deal;  I  suppose  he  has  spent  at  least  two 
hundred  dollars  an  acre,  if  not  more,  exclusive  of  picking  the  fruit,  on 
his  orchards.  I  venture  to  say  that  a  large  proportion  of  the  growers 
of  California  know  absolutely  nothing,  are  without  knowledge  of  why 
they  are  doing  certain  things,  but  it  seems  to  me  all  should  realize 
the  importance  of  their  soils.  We  are  entirely  in  the  dark  over  the 
fundamental  principles  of  soil  cultivation  and  so  we  should  be  inter- 
ested in  any  active  citrus  industry  that  has  to  do  with  land  handling 
or  land  management  because  we  are  expending  an  enormous  amount  of 
money  in  the  production  of  fruit  and  we  know  we  have  only  just 
begun  to  understand  the  fundamental  principles  of  the  handling  of  the 
soils.     Any  more  questions? 

Mr.  Aaronsohn.  I  would  like  to  ask  the  speaker  here  regarding 
cover  crops,  if  you  use  lupine  in  your  orchards  as  cover  crops.  Do 
you  use  them  with  any  great  success  ? 

Mr.  Chapman.  Lupine  is  not  used  to  any  great  extent  in  California. 
Vetch  is  most  often  used  as  a  cover  crop.  Clover  and  bur  clover 
wherever  it  can  be  brought  in  is  also  used. 

Mr.  Aaronsohn.    Is  there  a  reason  why  you  cannot  use  lupine  t 

Mr.  Chapman.  I  am  not  posted  on  this;  can  any  one  answer  that 
question  ? 

Dr.  Cook.  It  has  been  found  that  vetch  did  better.  In  southern 
California  about  ten  or  twelve  years  ago  lupine  was  used,  but  it  would 
not  work  satisfactorily,  and  vetch  was  found  to  be  so  much  better. 

Chairman  Powell.  Mr.  Chapman  has  well  said  that  the  progress  of 
the  agricultural  industries  of  this  country  must  be  based  upon  scientific 
knowledge.  We  have  with  us  this  morning  the  Dean  of  the  College  of 
Agriculture  of  Berkeley.  I  have  known  Dr.  Hunt  for  a  number  of 
years  in  his  work  in  the  east.  I  do  not  know  whether  his  work  has 
been  outlined  to  you  here,  but  Dr.  Hunt  came  first  from  Illinois  and 
was  then  Dean  of  the  College  of  Agriculture  in  Ohio  and  from  Ohio 
went  to  Cornell  University  as  the  head  of  the  Department  of  Agronomy, 
and  then  went  to  the  state  of  Pennsylvania.  Dr.  Hunt  is  experienced 
in  the  handling  of  agricultural  matters  and  is  broad  in  his  views;  is 
experienced  in  matters  in  organizations  of  research  work,  educational 
work  and  university  work,  and  these  have  marked  him  as  one  of  the 
leaders  in  the  development  of  horticultural  and  agricultural  matters 
in  America,  and  I  think  California  is  to  be  congratulated  that  in  the 
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new  reorganization  of  the  College  of  Agriculture  that  it  has  been  able 
to  secure  the  services  of  a  man  who  has  already  left  his  mark  among 
the  most  progressive  leaders  of  the  new  agricultural  science  and  educa- 
tion of  America.  I  take  pleasure  in  introducing  to  you  Dr.  Thomas 
P.  Hunt,  who  will  address  you  on  the  subject:  The  Motive  of  the 
College  of  Agriculture  of  the  University  of  California. 


THE  MOTIVE  OF  THE  COLLEGE  OF  AOBIOULTUSE  OF  THE 
UNIVEBSITT  OF  CALIFORNIA. 

By  Thomas  F.  Hunt,  Berkeley,  Cal. 

The  men  and  women  connected  with  the  College  of  Agriculture  and 
Experiment  Station  have  for  their  aim  the  development  of  the 
agricultural  resources  of  California.  The  word  agriculture  is  here 
used  in  its  broadest  significance,  namely,  the  economic  production  of 
living  things.  The  agency  through  which  this  body  of  men  and  women 
is  to  accomplish  its  purpose  is  the  University  of  California,  but  I  wish 
here  and  now  publicly  to  annoimce  that  they  are  eager  to  co-operate 
with  all  other  agencies — federal,  state  or  private — ^which  may  have  for 
their  main  purpose  the  maintenance  in  California  of  a  successful  family 
life. 

The  assertion  of  Dr.  Carver  is  fully  accepted,  that  if  one  admits  that 
life  is  worth  living,  he  who  allows  the  love  of  money,  or  power,  or  land, 
or  science,  or  literature  to  interfere  with  the  rearing  of  a  noble  family 
commits  a  criminal  act.  It  is  not  necessary  that  every  one  should 
assume  the  marriage  relation,  but  when  a  couple  has  taken  each  other 
for  better  or  worse,  it  is  a  crime  to  permit  any  other  motive  or  ambition 
to  prevent  the  rearing  of  a  worthy  family.  A  man's  business  should 
be  his  means  of  making  a  successful  home  and  not  the  means  of  getting 
a  front  page  illustration.  Between  the  age  of  twenty-five  and  fifty 
tb«  wife  may  well  assist  in  this  enterprise. 

I  was  permitted  recently  to  sit  at  the  table  of  a  capable  woman. 
She  exclaimed,  **I  am  a  free  woman.  I  am  fifty.  I  no  longer  need 
to  conceal  ray  age.'*  According  to  the  law  of  probabilities  this  woman 
has  twenty  years  to  devote  through  education  and  politics  to  promoting 
the  social  welfare.  The  women  of  her  class  have  the  power  to  become 
through  their  mature  judgment  and  culture  the  greatest  and  most 
benign  influence  in  every  community. 

It  is  so  plain  that  he  who  runs  may  read  that  not  only  can  no 
development  of  agriculture  be  considered  wise  which  does  not  lead  to 
a  successful  family  life,  but  that  in  California  a  proper  development 
of  its  agriculture  is  essential  to  this  end.  The  acceptance  of  this 
doctrine  by  the  Anglo-Saxon  race  would  solve  many  if  not  most  of  the 
difficulties  which  beset  the  body  politic.  It  is  the  home  loving  people 
who  inherit  the  earth.  It  is  the  immediate  duty  of  the  College  of 
Agriculture  through  research  and  education  to  make  the  agriculture  of 
California    more    prosperous.     Through    its   various 
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straining  every  nerve  to  solve  tlie  material  problems  which  beset  those 
who  create  wealth  from  the  soil.  It  is  its  chief  dnty,  however,  to 
develop  those  methods  of  agriculture  which  are  of  greatest  benefit  to 
society.  The  College  of  Agriculture  is  not  primarily  interested  in 
whether  the  profits  of  agriculture  enable  the  ranchman  to  substitute 
for  his  $3,000  automobile  a  $5,000  motor  car,  but  it  conceives  its 
chief  concern  to  be  a  prosperity  that  leads  to  the  proper  economic, 
social,  moral  and  spiritual  ideals  in  the  community. 

When  the  interests  of  the  individual  and  those  of  society  become 
opposing  forces,  then  here  as  elsew^iere  in  the  history  of  the  human 
race,  individual  interests  must  be  sacrificed  for  the  benefit  of  the  common 
good.  Lest  I  be  misunderstood,  permit  me  to  moralize  for  a  moment. 
While  the  trait  w^hich  we  honor  most  in  any  individual,  the  trait 
which  has  made  all  truly  great  heroes,  is  sacrifice,  it  does  not  follow 
that  there  is  no  virtue  without  sacrifice.  In  the  new  conception  of  a 
successful  life,  w^e  do  not  have  prosperity  without  morality,  but  we 
have  prosperity  because  of  morality.  Efficiency  and  morality  may  not 
be  synonomous  terms  but  they  are  mighty  good  chums. 

This,  then,  shall  be  the  keynote  of  the  College  of  Agriculture.  Those 
who  shape  its  destinies  will  never  forget  that  it  was  formed  and  con- 
tinues to  exist  to  promote  the  material  welfare  but  they  will  always 
recognize  that  this  material  welfare  is  for  the  sake  of  a  successful 
human  existence  and  that  primarily  this  is  based  upon  hmnan 
efficiency.  Five  thousand  years  ago,  the  natural  resources  of  these 
hills  and  valleys  were,  so  far  as  we  know,  as  great  as  they  are  today. 
The  Aladdin-like  development  that  has  occurred  from  Imperial  to 
Shasta  during  fifty  years  is  due  to  a  hardy  and  efficient  race  of  people. 
This  race  must  be  perpetuated.  Once  more  I  wish  to  repeat  that  the 
faculty  of  the  College  of  Agriculture  invites  the  co-operation,  support 
and  guidance  of  all  agencies  which  believe  in  this  program. 

If  now  we  take  a  hasty  glance  into  the  future  we  cannot  fail  to  be 
impressed  by  the  fact  that  the  two  great  problems  before  California  are 
to  stabilize  its  water  supply  and  humanize  its  labor  supply.  A  few" 
simple  concrete  illustrations  may  be  better  than  much  abstract  dis- 
cussion. In  the  Salt  River  Valley,  Arizona,  approximately  ten  million 
dollars  have  been  expended,  including  the  great  Roosevelt  dam,  to  stabil- 
ize the  water  supply  over  130,000  acres  of  already  irrigated  country  and 
to  bring  100,000  acres  of  the  desert  under  the  irrigation  ditch.  It  was 
expected  that  this  greatest  reclamation  enterprise  in  the  United  States 
would  furnish  about  two  dollars  worth  of  water  per  acre.  In  other 
words,  a  gross  income  per  annum  of  about  one  half  a  million  dollars  was 
anticipated.  Although  the  enterprise  has  scarcely  been  completed  in 
all  its  details,  already  it  has  contracts  for  one  million  dollars'  w^orth  of 
electric  energy.  It  is  said  that  there  is  nowhere  any  more  livable  region 
than  in  the  foothills  of  the  California  mountains.  Hero  can  be  devel- 
oped unlimited  power  without  the  loss  of  any  natural  resource  except 
the  oil  required  to  lubricate  the  machinery.     In  developing  the  power, 
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the  water  in  the  valleys  will  be  mobilized.  When  this  is  accomplished, 
California  will  have  ten  millions  of  people  in  place  of  two  and  a  half 
millions.  The  slogan  for  California  should  not  be  one  million  persons 
for  this  or  that  city,  depending  upon  which  part  of  the  State  one  is  from, 
but  two  million  families  for  California.  Cover  your  hills  and  fill  up 
your  valleys  with  homes  and  the  cities  will  take  care  of  themselves. 

A  certain  rich  man  who  made  himself  wealthy  by  mixing  a  well-known 
California  product  with  a  commodity  not  unknown  to  any  state  and 
selling  it  as  a  cure  for  various  ills,  purchased  a  considerable  tract  of 
land  in  a  state  famous  for  the  presidents  which  it  has  produced  and 
began  breeding  Percheron  horses.  This  man  had  the  money  to  buy 
the  best  horses  of  the  breed.  He  was  capable  of  employing  the  most 
expert  superintendents.  The  soil  and  climate  were  sufficiently  like  that 
of  *'Ija  Perche''  to  satisfy  the  requirements  of  horse  breeding.  One 
day  r  chanced  to  meet  a  groomsman  who  declared  that  the  enterprise  was 
doomed  to  failure.  ''WhyT'  he  was  asked.  **  Because  the  Percheron 
horse  is  the  result  of  loving  care  by  generations  of  farmers.  Mr.  Blank, 
with  all  his  millions,  cannot  purchase  these  generations  of  men  without 
whom  these  horses  are  not  possible."  Our  rich  friend  still  operates  his 
land,  but  he  has  long  since  ceased  to  try  to  breed  horses. 

California  has  rich  river  valleys  whose  conditions  are  like  those 
which  generations  of  Holland  farmers  have  made  famous.  Canada  has 
its  agents  in  the  lowlands  inducing  the  Holland  farmers  to  migrate  to 
this  northern  country,  while  our  river  valleys  with  their  mild  climate 
remain  undeveloped.  To  develop  this  State  with  the  least  human  sac- 
rifice some  selective  process  of  locating  people  upon  the  land  is  needed. 
It  is  said  that  the  farmers  in  the  countries  bordering  upon  the  Mediter- 
ranean Sea  are  now  saving  their  money  against  the  time  of  the  opening 
of  the  Panama  Canal.  When  the  thrifty  Mediterranean  folk  come 
to  our  shore  it  will  be  the  first  time  in  the  history  of  the  world  that 
these  races  have  migrated  to  a  country  which  was  similar  in  its  possi- 
bilities to  their  own.  To  entice  these  people  upon  land  by  means  of 
''decoys''  would  be  a  social  and  economic  crime.  We  need  to  study 
the  history  and  adaptation  of  the  peoples  who  now  live  in  regions  with 
natural  conditions  similar  to  our  own.  Instead  of  alluring  the  off- 
scourings we  should  by  some  selective  process  secure  the  intelligent, 
thrifty,  moral  countryman  whose  generations  of  experience  will  help 
to  develop  this  country.  When  he  arrives  he  should  be  located  among 
natural  conditions  with  which  he  has  been  familiar  and  protected  until 
he  has  his  industry  upon  its  feet.  It  would  be  a  form  of  protection  that 
would  protect.  If  you  wish  to  compete  with  the  peoples  of  the  world 
you  must  develop  in  every  locality  that  industry  which  naturally  does 
best  in  that  particular  region,  and  you  must  put  it  in  the  hands  of 
people  who  are  the  most  expert  in  that  particular  industry.  By  no  other 
process  can  a  state  be  developed  to  its  highest  efficiency. 

The  president  and  board  of  regents  will  be  asked  to  establish  a 
department  in  the  College  of  Agriculture,  to  be  known  as  the  Depart- 
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ment  of  New  Agricultural  Industries.  Already  the  United  States 
Department  of  Agriculture  and  the  State  Experiment  Stations  have 
done  splendid  work  in  plant  introduction.  The  introduction  of  a  plant 
and  the  establishment  of  an  industry  upon  that  plant  however  are  two 
widely  different  things.  This  department  of  New  Agricultural  Indus- 
tries will  not  be  a  research  nor  a  teaching  department  in  the  ordinary 
sense  of  the  term.  Its  duty  will  be  to  study  the  agricultural  industries 
of  regions  having  conditions  similar  to  California  and  to  study  our  own 
State  with  reference  to  any  industries  which  investigation  may  seem 
desirable  to  transplant.  Last  week  we  were  told  that  Palestine  is  an 
exact  counterpart  of  California,  except  that  Palestine  is  only  one  tenth 
the  size.  Within  this  diminutive  area,  it  duplicates  the  Sacramento 
and  San  Joaquin  valleys,  the  valleys  of  the  coast  and  the  Sierra  Nevada 
and  Coast  ranges.  There  is  the  same  variation  in  climatic  conditions, 
and  above  all  they  have  a  four  thousand  year  old  agriculture.  No  one 
knows  what .  agricultural  lessons  this  old  world  holds  in  store  for  us. 
Perhaps  it  may  yet  enable  us  to  become  the  greater  Palestine  of  a  new 
civilization. 

We  have  been  discussing  a  century  long  program  and  a  state-wide 
movement.  Every  man  and  woman  in  this  audience  will  have  been 
gathered  in  by  Father  Time  long  before  our  water  supply  has  been  fully 
stabilized  and  our  labor  supply  fully  humanized.  We  are  not  now 
dealing  with  the  individual,  but  with  society.  If  society  is  not  able  to 
look  beyond  the  confines  of  its  individual  members  it  is  doomed  to  eternal 
damnation. 

It  may  have  occurred  to  some  of  you  that  the  questions  which  have 
been  discussed  are  beyond  the  realm  of  the  institution  which  I  for  the 
moment  represent.  What  has  been  said  is  for  the  purpose  of  emphasiz- 
ing the  fact  that  the  University  of  California  is  perforce  the  leader 
of  thought  in  all  that  relates  to  the  welfare  of  the  State,  and  its  College 
of  Agriculture,  if  it  is  to  be  effective,  must  be  the  leader  in  all  that 
relates  to  the  development  of  agriculture.  To  fail  to  accept  such  leader- 
ship would  be  to  fail  to  understand  the  responsibility  that  is  placed 
upon  it.  Any  other  attitude  upon  the  part  of  the  people,  whose  child 
the  institution  is,  would  be  reprehensible. 

Pedagogically  speaking — I  use  that  phrase  because  I  do  not  know 
what  it  means — the  College  of  Agriculture  has  two  ambitions:  one  is 
to  become  the  post-graduate  institution  in  agriculture  for  the  western 
third  of  the  United  States,  and  the  other  is  to  supply  the  demand  in 
California  for  teachers  of  agriculture  in  the  secondary  schools.  To 
receive  the  agricultural  graduates  of  the  western  third  of  the  United 
States  and  train  them  for  greater  service  in  the  institutions  from  which 
they  came,  is  not  only  a  privilege  but  a  responsibility  and  one  which 
every  other  institution  will  welcome.  If  this  institution  assists  in  the 
preparation  of  the  future  instructors  and  investigators  of  our  western 
colleges  and  prepares  the  teachers  of  agriculture  for  the  high  schools 
of  California,  it  will  be  performing  a  service  of  untold  value.     The 
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two  ambitions  to  which  reference  has  just  been  made  are,  of  course, 
after  all  only  a  minor.  What  of  the  educational  work  of  the  College 
of  Agriculture? 

In  developing  our  undergraduate  departments,  at  least  some  of  them 
will  be  organized  around  the  industries.  Already  we  have  the  Depart- 
ment of  Dairy  Industry,  Animal  Industry,  Agronomy  or  field  culture, 
Citriculture,  Viticulture,  Pomology  or  deciduous  tree  fruits,  Floriculture 
and  landscape  gardening.  The  reasons  for  this  are  many  and  complex, 
but  one  important  reason  is  that  we  are  not  teaching  subjects  but 
students.  The  student  is  going  to  become  a  lawyer,  or  a  citrus  grower, 
or  a  doctor  or  a  stock  raiser,  or  a  teacher  or  a  dairyman.  Harvard  was 
founded  to  train  ministers  and  afterwards  because  ministers  gave 
so-called  medical  advice,  it  began  to  train  physicians.  Later,  lawyers 
were  brought  in  out  of  the  rain. 

The  land  grant  colleges  were  founded  to  train  young  men  and  women 
in  the  several  pursuits  and  professions  of  life,  of  which  housekeeping 
is  one — in  some  localities.  The  difficulty  with  agricultural  teachers  has 
been  that  they  have  been  absorbed  in  the  pursuit  of  knowledge  and 
obsessed  with  the  importance  of  their  discoveries.  Qreek  must  be  made 
a  good  training  subject  or  it  cannot  justify  its  existence  in  the  Univer- 
sity curriculum.  Agriculture  can  be  made  just  as  good  a  training 
subject  if  we  remember  we  are  dealing  with  young  men  who  have  red 
blood  in  their  veins  and  who  have  an  ambition  to  live  a  life  of  usefulness 
and  power.     If  we  forget  it,  they  had  better  study  Greek. 

The  successful  teacher  of  agricultural  subjects  must  not  only  be 
concerned  with  his  subject  and  with  his  students,  but  if  he  is  also  an 
investigator,  as  every  good  teacher  should  be,  he  must  concern  himself 
with  the  people  in  the  industry  which  he  teaches.  There  is  no  state  in 
the  Union  where  it  is  so  necessary  for  the  agricultural  professor  to 
know^  thoroughly  his  subject  before  he  undertakes  to  deal  with  the  men 
who  make  their  living  from  agriculture  as  here.  In  California  they  do 
not  hunt  grizzlies  with  shotguns. 

The  College  of  Agriculture  is  not  merely  a  teaching  institution.  It 
has  three  phases:  research,  education,  and  public  service.  When  it 
comes  to  organizing  its  research  work,  especially  where  large  questions 
and  interests  are  involved,  we  shall  organize  around  the  problem  rather 
than  around  the  industry.  These  strictly  research  departments  will 
not  be  charged  with  undergraduate  teaching  but  will  be  permitted  to 
take  post-graduate  students.  A  real  post-graduate  student  is  one  who 
\h  working  out  some  problem.  Thus  there  has  been  organized  a  research 
'lepartment  with  headquarters  at  Riverside.  There  has  been  called  to 
preside  over  this  department.  Dr.  H.  J.  Webber,  Professor  of  Plant 
Breeding  of  Cornell  University,  who  is  one  of  the  best  known  teachers 
of  past-graduate  students  in  this  country. 

In  the  location  of  its  headquarters  the  College  of  Agriculture  is  some- 
what unique  among  institutions  of  its  kind.  Its  location  has  been 
looked  upon  as  an  element  of  weakness.     As  the  institution  develops,  I 
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think  it  will  be  found  to  be,  on  the  contrary,  an  element  of  great 
strength.  It  puts  us  face  to  face  with  the  problem  of  how  to  give  to 
the  student  of  agriculture  the  training  and  experience  which  they  must 
have  in  order  to  succeed  in  any  one  of  several  agricultural  pursuits.  The 
plan  is  to  bring  the  student  to  the  close  of  his  sophomore  year  with  as 
thorough  a  training  in  English,  mathematics,  language,  history  and 
science,  as  his  years  of  schooling  will  permit.  In  addition  to  these 
studies,  each  student  before  reaching  the  junior  year  is  to  receive 
instruction  in  the  following  four  agricultural  subjects: 

Agricultural  Chemistry. 

Soils. 

Plant  Propagation. . 

The  Principles  of  Breeding  Plants  and  Animals. 

The  last,  I  consider  almost  as  fundamental  as  the  English  language. 
It  is  believed  that  the  work  of  these  four  subjects  should  be  required 
of  every  student,  whatever  agricultural  profession  or  pursuit  he  may 
subsequently  follow.  Since  they  are  to  be  required  of  all  students  of 
agriculture  and  since  they  are  the  first  technical  ones  in  the  student's 
course,  great  care  will  be  taken  to  secure  for  thase  four  subjects  inspiring 
teachers.  The  student  who  does  not  come  early  in  his  course  in  con- 
tact with,  at  least,  one  teacher  that  inspires  him  with  the  love  of  scholar- 
ship and  subject,  misses  the  best  part  of  a  college  education.  After 
instructors  have  been  called  they  will  not  be  permitted  to  place  these 
sophomore  subjects  in  the  hands  of  assistants,  while  they  confine  their 
teaching  to  upper  classmen. 

Having  brought  the  student  to  the  close  of  his  sophomore  year,  when 
he  must  decide  in  what  agricultural  profession  or  pursuit  he  will 
specialize,  the  question  arises  how,  with  our  present  headquarters,  we 
can  offer  him  suitable  training.  During  the  past  decade  forestry  schools 
have  been  compelled  to  study  this  problem.  It  is  possible  to  locate  an 
institution  on  a  farm,  but  there  are  some  difficulties  in  locating  it  per- 
manently in  a  forest.  The  approved  plan  in  forestry  schools  now  is  to 
take  the  students  at  the  close  of  the  sophomore  year  to  the  forest  camp 
where  for  eight  weeks  they  are  given  both  theoretical  and  practical 
instruction.  During  the  junior  and  the  first  half  of  the  senior  years 
they  pursue  their  studies  at  the  college.  The  last  half  of  their  senior 
year  thoy  are  asjain  taken  to  the  forest,  where  they  receive  instruction 
under  conditions  which  experience  has  shown  are  essential  to  the 
preparation  of  seasoned  foresters.  When  the  forestry  courses  were 
first  established,  the  students  went  to  the  forest  camp  at  the  close  of  the 
junior  year. 

There  are  three  reasons  for  changing  the  camping  period  to  the 
close  of  the  sophomore  year :  first,  it  serves  to  weed  out  the  faint  hearted. 
The  young  fellow  who  thought  forestry  was  a  pink-tea  was  promptly 
disillusioned  and  pro})ably  eliminated ;  second,  it  enables  the  student  to 
appreciate  bettor  the  technical  subjects  which  he  will  pursue  during 
his  junior  and  senior  years;  third,  it  offers  the  student  during  his  junior 
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vacation  an  opportunity  to  secure  employment  in  his  chosen  field,  thus 
furnishing  money  with  which  to  continue  his  education  and  valuable 
practical  experience. 

Applying  this  principle  to  our  own  problem,  we  may  send  sophomores 
who  would  specialize  in  dairying  or  animal  husbandry  to  Davis ;  those 
who  would  specialize  in  agronomy,  either  to  Davis  or  Fresno ;  and  those 
who  wish  to  engage  in  horticultural  pursuits  or  landscape  gardening,  to 
Fresno  or  Riverside.  When  we  have  a  department  of  forestry,  students 
can  go  to  the  forestry  station  at  Chico  or  at  Santa  Monica.  Students 
interested  in  strictly  subtropical  fruits  can  be  taught  at  the  Imperial 
Station  some  of  the  conditions  of  management  in  these  rapidly  develop- 
ing and  truly  fascinating  crops.  Students  who  specialize  in  soils  could 
be  taken  into  the  soil  survey  work  and  given  actual  training  in  soil 
mapping.  If  the  option  is  agricultural  chemistry,  plant  pathology  or 
entomology,  the  student  will  find  the  laboratories  at  Berkeley  open 
to  him,  while  students  of  agricultural  education  will  find  their  train- 
ing g-round  in  connection  with  the  regular  summer  school  work  of  the 
University. 

As  we  are  now  organized,  students  may  go  to  Davis  the  last  half 
of  their  senior  year,  where  they  can  receive  instruction  in  certain  sub- 
jects which  are  developed  better  there  than  at  Berkeley.  This  is  nota- 
bly true  of  instruction  in  animal  husbandry  and  dairy  industry. 

While  the  University  Farm  at  Davis  is  an  exceedingly  important 
factor  in  the  development  of  the  research  work  and  is  becoming  a 
much  more  important  factor  than  was  anticipated  in  the  training  of 
University  students,  its  most  unique  feature  is  the  instruction  given 
to  University  Farm  School  students.  In  this  school  an  attempt  is  being 
made  to  solve  the  most  important  educational  question  in  this  country. 
We  have  in  America  a  perfectly  well  understood  system  of  education : 

Primary  grade   7  to  10 

Grammar  grade  11  to  14 

High  school  grade 15  to  18 

University  grade 19  to  22 

Post-graduate  work 23  to  25 

This  is  a  thoroughly  desirable  system  of  education  and  one  that 
should  be  extended  to  apply  as  nearly  as  possible  to  every  young  man 
and  woman.  There  are,  however,  large  numbers  of  young  men  who 
have  reached  the  age  of  19  who  do  not  have  the  requirements  for  admis- 
sion to  college.  They  will  not  go  to  the  high  school  becaase  they  are 
beyond  high  school  age.  They  could  not  get  the  proper  instruction  if 
they  did  go.  because  the  method  of  instruction  must  be  different  for 
students  at  19  and  those  of  15  years.  Age  must  be  recognized  as  a 
factor  in  education.  A  young  man  or  woman  at  19  differs  from  the 
boy  or  girl  of  15,  physically,  mentally,  morally  and  spiritually.  One 
hundred  and  twenty  students  entered  the  University  Farm  school  at 
Davis  this  semester  and  118  entered  freshmen  in  the  College  of  Agri- 
culture at  Berkeley.     The  average  age  of  the  entrants  at  Davis  was  19 
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years  and  4  months;  the  average  age  of  the  freshman  entrants  in 
agriculture,  20  years  and  5  months. 

An  agricultural  high  school  is  not  being  conducted  at  Davis,  but 
there  is  being  given  a  three  years'  course  in  agriculture  to  students  of 
university  age  who  do  not  have  the  requirements  for  admission  to 
college.  In  addition  to  the  students  who  come  to  Davis  because  they 
do  not  have  the  requirements  to  enter  college,  there  are  high  school 
graduates  who  desire  to  spend  only  two  years  in  further  study  and  who 
find  the  last  two  years  at  Davis  upon  which  they  can  enter  better  suited 
to  their  needs  than  the  first  two  years  at  Berkeley.  Every  effort  should 
]>e  made  to  meet  the  needs  of  this  class  of  men.  The  minimum  age  of 
entrance  at  Davis  should  be  raised  to  18  years,  first,  because  the  student 
should  be  induced  to  exhaust  his  local  agencies  of  education  before 
entering  the  farm  school ;  and,  second,  because  when  he  has  completed 
his  three  years'  work  he  should  be  mature  enough  to  enter  upon 
business  for  himself. 

Emphasis  should  be  placed  upon  the  fact  that  the  training  offered  at 
Davis  has  nothing  to  do  with  the  introduction  of  agriculture  into  the 
high  schools.  This  should  be  done,  but  it  is  a  wholly  different  thing. 
The  high  school  system  should  be  so  arranged  that  every  boy  and  girl 
between  the  ages  of  15  and  18  can  sleep  at  home.  The  boys  and  girls 
between  these  ages  need  their  parents  and  equally  important,  perhaps, 
the  parents  need  the  children.  Eighteen  is  the  accepted  age  for  breaking 
home  ties.  From  18  to  22  is  that  transitional  period  during  w^hich  the 
young  man  or  woman  gets  adjiLsted  to  his  or  her  surroundings.  A 
student  enters  college  a  boy  and  leaves  it  a  man.  In  some  ways,  this 
is  the  most  important  fact  concerning  his  university  career.  If  this 
view  is  accepted,  it  will  at  once  become  apparent  that  the  University 
Farm  school  at  Davis  is  not  a  local  institution.  It  may  be  just  as 
useful  to  the  3'oung  man  who  lives  in  Imperial  Valley  or  in  Butte 
County  as  to  one  born  within  five  miles  of  Davis. 

Unless  the  ranches  of  California  are  to  be  abandoned  or  are  to  be 
cultivated  by  foreigners,  there  are  in  California  at  this  moment  more 
than  8,000  young  men  between  the  ages  of  18  and  21  who  will  some 
day  occupy  the  land.  Less  than  six  hundred  are  now  receiving 
instruction  in  agriculture  at  Berkeley  and  Davis.  In  a  comparatively 
few  years,  a  thousand  students  of  agriculture  will  be  enrolled  at  each 
place  unless  we  do  something  to  stop  them.  It  should  be  determined  at 
once  what  is  the  most  efficient  number  that  can  be  accommodated  at 
Davis.  It  should  be  determined  whether  it  is  to  be  300  or  600  or 
1,000.  Plans  should  be  made  to  start  a  new  unit  at  Fresno  as  soon  as 
the  most  efficient  niunber  that  can  be  eared  for  at  Davis  is  reached. 
At  Fresno,  where  the  University  owns  5,000  acres  of  land,  there  is  an 
opportunity  to  build  up  the  most  extensive,  most  varied,  and  best 
instruction  in  horticulture,  both  for  farm  school  and  University,  that 
is  to  be  found  in  the  world.  No  other  such  possibility  exists  anywhere. 
At  Davis  special  emphasi.s  should  be  placed  upon  dairying,  animal 
husbandry  and  deciduous  tree  fruits.     At  Fresno,  the  einpliasis  should 
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be  placed  upon  grapes,  citrus  and  other  subtropical  fruits  and  upon 
alfalfa  and  other  forajje  crops.  Instruction  and  investigations  in  cereals 
should  be  developed  at  both  places.  Under  the  conditions  outlined  a 
young  man  from  Bakei-sfield  or  El  Centro  might  go  to  Davis  to  receive 
instruction  in  animal  husbandry  and  dairying,  while  the  young  man 
from  Marysville  might  go  to  Fresno  to  specialize  in  horticultural 
subjects. 

The  tentative  organization  and  scope  of  the  College  of  Agriculture 
has  been  set  forth  with  a  good  deal  of  tedious  detail.  I  am  frank  to 
say  that  it  has  been  done  with  a  very  definite  purpose.  The  desire  has 
been  to  make  emphatic  three  points : 

First — The  College  of  Agricidture  is  located  in  California.  Berkeley, 
Riverside,  Whittier,  Davis.  Meloland,  and  other  places  are  merely 
points  of  operation.  Los  Angeles  is  the  headquarters  of  the  Santa  Fe 
Railroad,  but  the  Santa  Fe  Railroad  is  not  located  in  Los  Angeles. 
Last  year  the  College  of  Agriculture  met  face  to  face  150.000  citizens  of 
California. 

Second — The  work  which  is  carried  on  at  Berkeley,  Whittier,  and 
Davis  is  not  primarily  for  the  development  of  the  immediate  localities, 
but  is  a  part  of  a  general  scheme  of  education  and  research  which 
looks  toward  promoting  the  general  welfare  of  the  commonwealth. 
The  establishment  of  the  Citrus  Experiment  Station  is  not  primarily  for 
the  purpose  of  promoting  the  raising  of  oranges  in  Riverside  County, 
but  is  for  the  purpose  of  studying  problems  which  are  of  the  greatest 
importance  wherever  agriculture  exists  under  an  irrigation  ditch. 

Third — Any  additional  points  of  operation  which  it  may  hereafter 
be  deemed  wivse  to  establish  must  be  considered  from  the  standpoint  of 
the  general  plan  which  has  just  been  outlined  and  of  the  public  welfare 
and  not  from  the  standpoint  of  local  interest.  I  hftve  faith  that  the 
people  of  California  will  rise  to  this  high  level. 

The  program  which  has  l)een  outlined  is  a  large  one.  It  is  worthy 
of  a  great  State.  For  its  suc'ce.ss,  it  needs  the  help  of  every  citizen. 
I  believe  it  to  be  both  logical  and  feasible.  I  ask  for  it  the  candid 
criticism  of  every  person  interested  in  the  public  welfare.  With  the 
assured  and  earnest  support  which  this  program  has  of  the  President 
and  Board  of  Regents,  I  have  faith  to  believe — and  I  am  saying  this 
in  the  most  impersonal  and  detached  way — that  it  nmst  succeed.  I 
trust  that  President  Wheeler  was  prophetic  when  he  remarked  several 
months  ago,  **I  believe  it  will  appeal  to  the  people  of  California. 
They  like  to  do  a  good  thing.'' 


CPLvrnMAN  Powell.  1  })elieve  that  the  foregoing  will  appeal  to  the 
people  of  California.  There  is  nothing  in  connection  with  our  agri- 
cultural work  that  has  stirred  the  imatrination  of  the  people  connected 
with  the  agricidtural  interests  of  the  State  more  than  the  present  com- 
prehensive plans  of  the  College  of  Agriculture  of  the  State  of  California 
as  outlined  by  Dr.  Hunt.     I   was  with  one  of  our  most  noted  citrus 
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growers  yesterday,  a  man  who  is  managing  property  worth  more  than 
a  million  dollars.  lie  is  a  man  who  has  grown  up  on  his  own  efforts 
and  has  had  hard  knocks  and  who  had  never  had  much  opportunity 
when  a  young  man,  and  while  I  was  at  lunch  with  him  yesterday  he 
said  to  me,  the  greatest  drawback  to  him  in  his  business  was  lack  of 
imagination  through  lack  of  training,  and  he  said  what  disturbed  him 
most  in  connection  with  this  great  property  he  was  managing  was  the 
fact  that  it  was  going  to  require  more  expert  knowledge  than  he  had 
been  able  to  give  to  it  in  the  past,  so  he  told  me  he  was  going  to  send  one 
of  his  boys  to  Berkeley,  where  he  would  be  enabled  to  get  a  larger,  more 
comprehensive  grasp  of  the  problems  of  management,  and  so  can  take 
hold  of  his  work,  do  more  experimental  work  aod  understand  things 
better.  Many  people  all  through  the  State  consider  the  College  of 
Agriculture  of  the  State  of  California  simply  as  an  institution.  It  is 
not  an  institution.  It  is  yours,  and  its  teachers  and  professors  are 
simply  servants  who  are  operating  and  working  in  your  behalf  and 
welfare,  and  whether  the  College  of  Agriculture  amounts  to  anything 
in  the  future  will  depend  npt  only  upon  the  plans  which  Dr.  Hunt  and 
his  associates  lay  out,  but  it  will  depend  whether  you  as  taxpayers  and 
citizens  desire  to  promote  and  establish  a  large,  comprehensive  insti- 
tution for  the  development  of  research  and  education  and  the  develop- 
ment of  our  industries.  It  is  for  you,  gentlemen,  to  say  as  taxpayers 
whether  it  is  policy,  wise  business  policy,  to  develop  an  institution  in 
this  State  where  our  young  men  and  women  can  be  trained.  I  have 
been  very  much  pleased  with  this  comprehensive  paper  of  Dr.  Hunt's. 
I  am  satisfied,  now  that  you  have  heard  the  paper,  that  you  will  agree 
that  the  introduction  that  I  gave  Dr.  Hunt  was  not  overstated.  We 
have  with  us  also  a  gentleman  who  is  interested  in  the  establishment 
of  an  institution,  and  I  would  like  to  hear  just  a  word  or  two  from 
Dr.  Aaronsohn,  because  he  has  problems  among  the  Jewish  people  of 
Palestine  in  this  same  line  of  work. 

Mr.  Aaronsohn.  Ladies  and  Gentlemen  :  My  poor  command  of  the 
English  language  makes  it  hard  for  me  to  express  all  the  emotions 
which  came  over  me  when  I  listened  to  this  address  of  Dr.  Hunt's. 
And  I  feel  it  has  been  my  good  fortune  to  be  able  to  understand  clearly 
your  enthusiasm  and  aims  as  has  just  been  expressed.  And  I  am  glad 
I  have  had  the  opportunity  to  hear  these  problems  of  schools  and 
colleges  expressed  with  such  a  broad  view,  which  is  so  important  to  the 
welfare — not  only  as  Dr.  Hunt  says — to  the  welfare  of  your  State ;  he 
was  too  modest.  The  problem  applies  everywhere,  all  over  the  world, 
in  my  own  country,  too;  and  in  tliis  gathering  here  of  fruit  growers 
you  do  so  very  much  good  for  your  country,  but  you  are  not  aware  of 
the  fact  that  we  have  the  same  existing  conditions  in  my  country — Pal- 
estine, which  I  believe  is  about  one  twentieth  as  large  as  California. 
We  always  listen  with  great  interest  to  your  proceedings;  we  are  always 
very  eager  to  get  your  publications,  and  I  am  quite  sure  that  there  are 
very  few  citizens  in  California  w^ho  read  with  such  interest  the  pro- 
ceedings of  your  fruit  growers'  conventions  as  -sve  do-jn  Palestine, 
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because  so  many  of  your  problems  here  are  the  same  problems  we  have 
to  contend  with.     The  problems  of  your  University  will  largely  influ- 
ence the  entire  world.     I  am  quite  sure  you  are  not  going  to  mind  that, 
and  that  you  are  going  to  do  your  best  to  help  out  on  the  problems  of 
the  world,  because — noblesse  oblige — you  are  so  much  better  off  here  than 
other  places  in  the  world.     I  would  like  a  few  words  on  two  questions 
which  have  been  touched  upon  in  the  address  of  Dr.  Hunt.     He  spoke 
of  the  importance  of  the  Mediterranean  races  that  will  come  to  Cali- 
fornia and  what  will  happen  when  they  do  come  here.    As  a  Jew,  I 
belong  surely  to  one  of  the  oldest  races  of  the  Mediterranean,  and  as  I 
have  had  good  knowledge  of  all  the  agricultural  and  horticultural  pur- 
suits of  the  Mediterranean  basin,  I  can  imagine  what  importance  it 
may  have  for  California  for  the  Mediterranean  races  to  come  here.     I 
am  sure  that,  no  matter  how  large  and  how  great  a  civilization  you  have 
developed  here  in  America,  the  land  would  have  had  much  greater 
influence  from  America  if  the  beginning  of  American  civilization  in 
America  had  started  on  this  side  of  America — the  Pacific  coast,  instead 
of  being  on  the  Atlantic  coast.     I  do  not  know  if  you  here  in  California 
have  read  with  as  much  attention  as  we  have  in  my  country  a  small 
pamphlet  by  one  of  your  men  on  California,  which  we  consider  as  being 
a  good  thing;  it  is  by  Dr.  Jordan.     I  refer  to  the  pamphlet  called 
"California  and  Calif ornians. "    When  we  Mediterraneans  read  the 
things  as  Dr.  Jordan  describes  them,  of  the  climatic  conditions  of  Cali- 
fornia on  the  Calif omians,  we  understand  better  the  influence  of  our 
climate  on  the  Palestinians,  and  we  can  not  understand  how  it  happens 
that  such  a  small  country  as  you  have  heard  that  Palestine  is,  which  is 
only  a  twentieth  part  the  size  of  California,  how  it  could  happen  such 
a  remote  country,  such  an  old  country,  that  two  thousand  y^ars  ago  was 
interested  in  agriculture  and  even  now  is  thoroughly  interested  and 
looking  after  the  interests  of  human  civilization.     Well,  you  are  twenty 
times  as  large  as  Palestine  is,  and  we  will  hope  that  these  people  who 
come  out  to  California  will  benefit  humanity  twenty  times,  even  much 
more,  and  will  bring  benefit  to  the  whole  world.     I  hope  that  we  will 
all  be  happy,  not  only  because  I  want  to  be  complimentary  to  Cali- 
fornia, but,  as  a  Jew  and  belonging  to  the  human  race,  I  wish  it  for  the 
human  race  all  over  the  world. 

I  would  like  to  say  some  few  words  on  another  point  which  has 
been  made  by  Dr.  Hunt  of  the  study  of  the  introduction  of  new  indus- 
tries in  California.  I  am  sure  that  these  studies  are  of  the  highest 
importance  for  you,  and  that  knowledge  and  the  thorough  study  of 
nevr  industries,  even  though  you  do  not  introduce  them  here,  is 
absolutely  necessary  in  order  to  make  a  success;  and  in  order  to  illus- 
trate what  I  mean  by  that  I  will  give  you  a  few  instances  of  the  failures 
you  have  had  here  in  California,  and  which  could  have  been  avoided 
if  you  had  known  before  what  the  conditions  of  the  new  industry  you 
were  trying  to  introduce  into  California  were.  Here  in  Fresno  county, 
as  every  one  now  knows,  what  trouble  you  had  in  trying  to  introduce 
the   Smyrna  fig  culture  into  California.     Of  coursggijjjgj^y  ( 


438  THE  MOXTULY    BULLETIX. 

come  from  Asia  Minor  and  can  convince  you,  as  the  fig  is  so  well 
established  there.  Now  the  fig  is  established  here  and  you  have 
succeeded  so  far  that  you  are  largely  the  very  largest  competitor  to 
the  original  Asia  Minor  fig,  but  one  of  the  difficulties  you  had  was 
to  establish  the  Blastophaga,  and  it  took  you  twenty-five  years  from 
the  first  time  you  planted  the  fig  coming  from  Asia  Minor  until  the 
day  you  had  your  first  crop  of  the  Symrna  fig.  Mind,  it  took  you  a 
lifetime,  a  whole  generation,  to  plant  that,  and  why  did  it  happen? 
Because  we  did  not  know  and  you  did  not  know  the  importance  of 
caprification.  Caprification  is  a  very  old  practice  in  the  Mediterranean 
basin.  Two  famous  travelers,  explorers,  Ollivier  and  Toumefort  of 
France  traveled  in  Asia  ]\Iinor  in  1870  and  they  described  it  minutely 
— this  problem  of  caprification.  They  used  to  take  the  pollen,  the 
blossom  of  the  Capri  fig  and  tie  it  with  blue  or  red  ribbons  or  strings 
to  the  Smyrna  fig,  and  that  was  the  way  the  figs  were  made  to  caprifi- 
cate.  Some  people  coming  over  and  seeing  these  red  and  blue  strings 
made  fun  of  it,  and  said  it  was  ridiculous,  that  it  was  superstition. 

Let  me  give  you  another  instance.  You  have  for  instance  here 
in  Fresno,  where  you  are  trying  to  develop  w^hat  you  call  a  Seedless 
Thompson,  the  raisins  which  are  in  reality  a  variety  of  seedless  grapes 
w^hich  come  from  Smyrna  and  which  have  there  a  name  very  easily 
remembered — Tshakadaksez — or  what  you  call  in  more  comprehensive 
language,  Thompson  Seedless.  Well  you  are  trying  to  plant  it  here. 
I  had  an  opportunity  to  speak  with  different  leading  men  of  the  indus- 
try about  the  methods  of  preparing  the  raisins  here,  and  the  methods 
are  very  interesting,  but  they  are  not  at  all  the  methods  followed  in  our 
country.  There  are  a  lot  of  details  you  do  not  know — your  explorers 
did  not  appreciate — this  gives  you  a  good  deal  of  trouble  lots  of  times 
nearly  all  of  you  will  find  out  that  this  will  give  trouble  and  cost 
you  money  and  energy  before  you  will  find. out  what  two  thousand 
years  of  experiments  have  taught  our  people  there.  Therefore,  I  think 
that  you  should,  before  you  introduce  a  new  crop  or  industry  here  in 
your  country,  study  the  methods  of  the  older  countries,  and  this,  I 
think,  is  of  the  highest  importance. 

I  had  an  opportunity  to  speak  before  your  County  Commissioners, 
and  I  spoke  of  the  carob  tree.  This  tree  has  existed  in  the  Mediter- 
ranean Basin  for  many  years.  I  am  sure  you  have  all  seen  this  tree; 
it  is  a  beautiful  tree;  best  ornamental  tree  you  could  have,  the  best 
introduced  into  California.  But  you  consider  it  solely  as  an  ornament, 
whereas  we  use  it  as  food  for  cattle,  fodder.  We  are  four  thousand 
years  older  than  you  in  California  and  we  are  accustomed  to  all  kinds 
of  funny  customs.  We  are  accustomed  to  make  use  of  everything  we 
can  and  it  pays  to  do  it,  too,  and  I  am  sure  if  you  could  have  observed 
what  we  do  in  our  country  with  the  carob  tree  you  would  long  ago  have 
planted  this  crop  in  California.  Let  me  tell  you,  the  carob  tree  yields 
about  four  or  five  tons  to  the  acre  a  year,  and  it  is  a  very  important 
forage  crop  in  our  country.     It  yields  more  to  an  acre  than  does  alfalfa 
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that  you  grow  in  California.  In  this  country  it  is  a  new  thing  to  the 
people,  but  the  carob  tree  is  thousands  of  years  old  with  us — not  a  new 
thing  at  all  with  us,  and  it  has  been  grown  even  in  Europe  for  years. 
Very  few  of  you  are  aware  of  the  fact  that  when  Napolean  marched  up 
into  Russia  his  horses  were  all  fed  on  carob  crops,  and  the  cavalry  in 
Malta  is  fed  principally  on  the  carob  crops ;  the  horses  used  for  the  car 
lines  in  Naples  have  for  their  principal  food  the  produce  of  carob  trees 
and  hundreds  of  ships  loaded  with  the  carob  are  sent  out  every  year, 
from  Cypress,  from  the  old  island  of  Cypress,  to  England  for  animal 
food. 

As  already  said,  we  have  had  thousands  of  years '  experience  in  agri- 
culture in  our  little  country  of  Palestine,  and  we  Jews  have  had  our 
part  in  teaching  the  world.  I  am  sure  that  from  a  scientific  point  of 
view  Palestine  has  not  been  exploited  enough  yet.  We,  as  Mr.  Chairman 
just  now  said  regarding  California's  great  institution,  we  are  engaged  in 
creating  an  institution,  a  Jewish  agricultural  experiment  station,  in 
order  to  find  out  what  the  real  agricultural  pursuits  of  Palestine  are. 
The  president  of  this  station  is  one  of  the  leading  Jews  in  Chicago,  and 
this  Jewish  experiment  station  is  supported  by  many  contributions  from 
many  of  the  leading  and  wealthy  Jews  of  the  world  and  particularly 
America.  And  this  is  one  reason  more  why  we  feel  in  Palestine  we 
ought  to  give  every  kind  of  information  and  assistance  to  hasten  the 
agricultural  work  in  America,  and  as  California  and  Palestine  are  very 
similar  in  their  agricultural  conditions,  we  will  be  very  glad  to  render 
every  kind  of  assistance  we  can.  Dr.  Himt  said  in  his  address  that  the 
problem  confronting  California  is  great,  and  that  the  University  of 
California,  the  college  of  agriculture,  deserves  the  support  of  every  one 
in  this  State.  I  am  sure  that  it  deserves  the  support  of  every  citizen 
of  your  State,  and  our  Jewish  experiment  station,  if  ever  you  find  it 
necessary,  hopes  you  will  appeal  to  us  for  support.  As  I  have  told  you 
before  we  have  something  to  learn  from  you,  we  of  the  old  countries, 
and  I  am  sure  there  is  still  something  to  learn  in  Palestine  for  you,  even 
though  you  are  twenty  times  as  large  as  w^e  are,  and  I  hope  that  after 
you  have  learned  all  there  is  you  will  be  able  here  in  California  to  do 
twenty  times  as  much. 


SOBIE  OKCHAKD  SPKATINO  PROBLEMS  AND  EXPERIMENTS. 

By   W.   W.   BoNNB,   Riverside,   Cal. 

Mr,  Chairman,  Ladies  and  Gentlemen:  When  your  State  Commis- 
sioner invited  me  to  address  this  convention  some  time  ago,  I  accepted 
the  invitation  with  some  apprehension  regarding  the  suitability  of  my 
place  on  the  program.  The  agricultural  and  climatological  conditions 
of  Maine  and  California  are  about  as  different  as  those  of  any  two  of 
these  United  States  can  well  be.  Coming  recently  from  the  extreme 
northeastern  state  of  the  Union,  I  questioned  if  I  might  l;mve  anjjthing 
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to  contribute  to  this  meeting  that  would  be  of  interest  to  the  fruit 
growers  of  California.  At  the  suggestion  of  Mr.  Cook,  however,  that  I 
discuss  some  phase  of  eastern  orchard  management  or  experimental 
work,  I  wish  briefly  to  outline  the  results  of  some  spraying  experiments 
conducted  in  Maine  apple  orchards  for  the  past  two  years. 

The  time  has  long  passed  when  the  necessity  and  value  of  spraying 
for  the  control  of  insect  and  fungus  enemies  of  deciduous  orchard  fruits 
has  to  be  proved.  In  the  large  regions  devoted  to  fruit  growing  in  the 
Middle,  Central  and  Pacific  Coast  states  spraying  has  long  been  an 
accepted  part  of  the  annual  orchard  treatment  by  all  men  who  look  to 
their  fruit  for  an  important  source  of  their  revenue  from  the  land,  and 
rightly  so,  for  every  year  has  shown  them  that  spraying  properly  done 
means  healthier  trees,  cleaner  and  better  fruit,  and,  in  consequenoe^ 
better  returns. 

Spraying  in  its  extension  has  also  brought  with  it  problems  for  solu- 
tion. For  many  years  Bordeaux  mixture  has  been  the  standard  fungi- 
cide for  orchard  spraying,  with  Paris  green  or  arsenate  of  lead  used  in 
combination  with  it  as  the  insecticide.  Paris  green  has  in  recent  years 
been  largely  superseded  by  arsenate  of  lead,  because  the  former  has  a 
great  tendency  to  burn  and  injure  foliage,  whereas  lead  arsenate  has  been 
found  equally  effective  in  destroying  leaf-eating  insects  without  the 
injurious  effects  upon  the  leaves.  The  increasing  use  of  Bordeaux  mix- 
ture has,  however,  been  accompanied  by  reports  of  injury  to  fruit  and 
foliage.  Such  injury  appears  to  vary  in  degree  and  in  different  sea- 
sons. It  has  long  been  knowTi  that  Bordeaux  cannot  be  used  with 
safety  on  the  peach  and  the  Japanese  plum  when  the  tree  is  in  leaf. 
On  the  apple  and  the  pear  the  injuries  have  manifested  themselves  in 
two  ways — burning  and  spotting  of  the  leaves  and  russet ing  and  cork- 
ing of  the  fruit.  The  leaves  so  affected  show  dead  brown  spots  similar 
in  general  appearance  to  some  fungus  leaf  spots,  generally  roundish  or 
circular,  but  often  irregular.  Frequently  the  areas  are  large,  as  though 
a  number  of  smaller  ones  had  united.  Occasionally  the  margins  of  the 
leaves  show  the  cliaracteristic  dead  blackened  areas.  Such  foliage  injury 
is  very  frequently  followed  later  in  the  season  by  yellowing  and  pre- 
mature leaf -fall.  This  occurs  early  or  late  in  the  growing  season  accord- 
ing to  the  severity  of  the  injury.  Sometimes  it  does  not  occur  at  all. 
Whether  sueh  yellowinfr  is  actually  the  result  of  Bordeaux  spraying  is  a 
mooted  point  among  investigators,  but  it  is  an  acknowledged  fact  that  it 
is  fre(|uently  an  aceompaniment  of  leaf  injury  from  this  source. 

On  the  fruit  the  injury  is  first  seen  as  small,  dark,  flyspeck-like  spots. 
Those  iu'o  not  to  1)0  confused,  however,  with  the  si)ot  of  the  scab  fundus. 
The  final  appearance  of  the  fruit  may  be  well  known  to  some  of  you. 
The  skin  is  waslied  with  a  rusty  or  russeted  coat  which  materially 
detr;\c1s  from  its  appearance.  In  more  severe  cases  the  apple  has  been 
stunt (hI  in  growth  and  has  suffered  malformation,  w^hile  the  russeted  sur- 
face n.ay  be  greatly  roughened  or  even  corrus^ated.  In  very  severe 
eases  the  skin  may  crack  and  show  Y-shaped  splits  on  the  surface  of 

the  fruit.  C^r^r\n]i> 
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Naturally,  the  increasing  evidence  of  injury  induced  by  Bordeaux 
mixture  called  forth  a  deal  of  investigation  on  the  part  of  agricultural 
investigators  in  the  several  state  experiment  stations  as  well  as  in  the 
Federal  Department  of  Agriculture.  As  a  result  of  such  work,  the  fol- 
lowing points  seem  fairly  well  established : 

First — Bordeaux  injury  is  a  definitely  recognized  trouble. 

Second — Improperly  made  Bordeaux  is  not  the  sole  cause  of  injury, 
and  excess  of  lime  does  not  seem  to  have  an  appreciable  effect  in  pre- 
venting it. 

Third — Bordeaux  appears  to  be  aggravated  in  its  injurious  action  by 
unfavorable  weather  conditions  following  the  time  of  spraying.  Wet 
weather  so  following  is  especially  conducive  to  injury. 

Fourth — Agencies  such  as  frost  and  other  factors  not  accounted  for 
may  produce  a  characteristic  russeting  on  fruit,  entirely  independent  of 
any  spray. 

Fifth — Varieties  vary  greatly  in  susceptibility  to  injury. 

Sixth — The  severity  and  general  occurrence  of  injury  in  certain  sea- 
sons of  untoward  weather  conditions  make  it  probable  that  weather  is  an 
important  factor  in  causing  injury.  Even  small  differences  of  local 
atmospheric  conditions  may  account  for  entire  difference  of  results. 

The  means  by  which  such  injury  is  effected  by  the  spray  was  also 
extensively  studied  by  scientists  both  in  this  country  and  abroad.  The 
differences  of  opinion  regarding  the  actual  method  of  injury  have  no 
place  in  a  brief  discussion  of  this  kind.  Suffice  it  to  say  that  the  fact 
accepted  by  all  investigators  in  this  field  is  that  the  copper  of  the  copper 
sulphate  in  the  Bordeaux  mixture  is  the  injurious  element ;  recognizing 
this  fact,  the  next  step  was  to  find  a  satisfactory  fungicidal  substitute  in 
which  the  copper  containing  compounds  would  be  eliminated. 

In  this  effort  attention  was  chiefly  directed  to  solutions  of  sulphur  in 
chemical  combination.  The  result  has  been  the  now  widely  used  and 
deservedly  popular  lime-sulphur  sprays. 

In  connection  with  these  lime-sulphur  sprays  it  is  interesting  to  note 
that  a  lime-sulphur  mixture  was  recommended  for  the  treatment  of 
grapes  affected  with  mildew  as  early  at  1833,  long  before  the  general  use 
of  fungicides.  This  was  the  forerunner  of  the  now  well  known  "self- 
boiled'*  lime-sulphur  mixture  of  Mr.  W.  M.  Scott,  formerly  of  the 
United  States  Department  of  Agriculture. 

Two  forms  of  lime-sulphur  sprays  have  been  used  as  fungicides  since 
1907 — the  self -cooked  or  so-called  **  self -boiled*'  preparation  devised  and 
first  used  by  Mr.  W.  M.  Scott,  and  the  boiled  solution  first  tried  as  a 
summer  spray  by  Prof.  A.  B.  Cordley  of  the  Oregon  Experiment  Station. 

Briefly,  self-boiled  lime-sulphur  is  a  chemical  and  mechanical  combi- 
nation of  calcium  of  sulphur  obtained  by  adding  sulphur  to  an  equal 
weight  of  lime  when  that  lime  is  slaking.  The  means  of  effecting  this 
union  is  the  heat  of  the  slaking  lime ;  no  other  heat  is  emploj^ed.  The 
spray  so  made  is  not  as  strong  as  the  boiled  preparations,  and  has  less 
sulphur  in  solution. 
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The  boiled  lime-sulphur  solution  is  made  by  slaking  good  lime,  and, 
after  slaking,  boiling  with  an  amount  of  sulphur  double  in  weight  to 
that  of  the  lime  used.  Actual  boiling  is  continued  from  30  to  60  minutes, 
according  to  the  recommendations  of  various  experimenters.  It  is 
known  that  calcium  and  sulphur  will  combine  in  different  proportions 
and  form  different  compounds ;  the  greater  the  amount  of  sulphur  pres- 
ent, up  to  a  certain  point,  and  the  longer  the  time  of  boiling,  up  to  about 
an  hour,  the  greater  the  amount  of  sulphur  in  solution. 

The  commercial  solutions  are  usually  clear,  but  have  not  been  found 
essentially  different  from  the  properly  made  home-boiled  preparations. 

The  results  obtained  by  Scott  and  Cordley  proved  an  incentive  to 
further  work  along  these  lines  by  the  Federal  Department  of  Agricul- 
ture, and  station  workers  in  several  states  where  the  fruit  growing 
industry  is  of  considerable  importance.  The  results  obtained  by  this 
group  of  men  were  again  highly  encouraging.  Self-boiled  lime-sulphur 
appeared  to  be  an  essentially  safe  and  effective  fungicide  for  the  control 
of  peach  brown  rot  and  scab,  two  of  the  greatest  enemies  of  the  com- 
mercial peach  grower.  It  was  fairly  good  for  controlling  apple  scab, 
but  not  to  the  same  degree  as  either  the  home  made  or  commercial 
concentrated  forms.  In  addition  to  their  effectiveness  as  fungicides 
was  the  additional  fact  that  they  appeared  to  have  little  or  no  injurious 
effect  upon  the  foliage  when  properly  diluted,  and  no  injury  to  fruit 
appears  to  have  been  reported.  Both  Paris  green  and  lead  arsenate 
were  used,  with  the  results  in  favor  of  arsenate  of  lead. 

In  the  summer  of  1909,  the  Maine  Experiment  Station  acquired  by 
state  purchase  a  large  and  hitherto  neglected  orchard  farm  in  the  apple 
region  of  that  state.  The  orchards  thereon  comprised  about  3,000  trees, 
all  of  which  were  in  most  unthrifty  condition  and  badly  infested  with 
insect  and  fungous  parasites. 

The  first  attempt  at  orchard  renovation  was  a  thorough  spraying  of 
all  the  trees.  Bordeaux  mixture  was  used,  and,  although  the  pests  were 
brought  under  control,  considerable  injury,  ascribed  in  part  to  the  spray, 
was  noted.  For  a  large  part  of  such  injury  the  weakened  condition  of 
the  trees,  rendering  them  more  susceptible  to  causes  of  injury  of  any 
nature  may  be  held  responsible. 

In  view  of  such  injury,  together  with  the  fact  that  the  Ben  Davis  is, 
unfortunately,  still  one  of  the  big  commercial  apples  of  Maine,  and  is 
notabl}'  susceptible  to  Bordeaux  injurj'-,  it  was  decided  to  test  out, 
through  a  series  of  years,  some  of  the  forms  of  lime-sulphur  solutions 
which  had  been  so  favorably  reported  in  other  places. 

The  questions  to  be  asked  by  this  experiment  might  be  stated  as 
follows : 

1.  Are  self-boiled,  home-boiled  or  commercial  lime-sulphur  prepara- 
tions now  on  the  market  equal  in  efficiency  to  Bordeaux  mixture  for  the 
control  of  apple  scab? 

2.  May  the  damage  from  spray  injury  on  susceptible  trees,  like  the 
Ben  Davis,  be  eliminated  by  such  sprays  ? 
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3.  If  lime-sulphur  sprays  do  not  injure  fruit  or  foliage,  and  yet  are 
not  equal  to  Bordeaux  as  a  spray,  is  their  use  commercially  profitable  ? 

4.  Can  arsenate  of  lead  be  as  safely  and  effectively  used  with  these 
sprays  as  with  Bordeaux  ? 

These  cover  the  really  important  questions  in  the  lime-sulphur 
problem.  It  is,  after  all,  of  very  secondary'  importance  whether  or  not 
lime-sulphur  as  a  fungicide  may  be  advantageously  substituted  in  the 
orchard  for  Bordeaux.  The  question  of  paramount  importance  is  the 
determination  of  its  relation  and  action  in  conjunction  with  a  reliable 
insecticide.  From  the  standpoint  of  general  economy  for  the  grower, 
the  only  solution  of  the  spraying  problem  will  be  a  safe  and  effective 
fungicide-insecticide  combination. 

For  the  experiment  in  question  an  orchard  section  of  140  Ben  Davis 
trees,  from  20  to  25  years  of  age,  fairly  uniform  in  size  and  condition, 
promising  a  moderate  yield  per  tree,  was  divided  into  12  plots  and 
treated  as  follows : 

2  plots,  checks,  unsprayed. 

5  plots  sprayed  respectively  with  five  different  brands  of  com- 
mercial lime-sulphur. 

1  plot  sprayed  with  self-boiled  lime-sulphur. 

1  plot  spraj'ed  with  boiled  lime-sulphur,  homemade. 

2  plots  sprayed  with  Bordeaux  mixture  of  two  different  strengths. 
1  plot  sprayed  with  *  *  Sulf  ocide, ' '  a  proprietary  article  advertised 

as  a  soluble  sulphur  spray,  not  a  lime-sulphur. 

Arsenate  of.  lead,  used  with  all  the  solutions  at  the  rate  of  2  pounds 
to  50  gallons  of  spray  for  the  first  application,  and  3  pounds  in  the  suc- 
ceeding ones,  was  not  added  to  the  several  mixtures  until  the  time  of 
application.  The  sulphur  containing  solutions  were,  of  course,  diluted 
for  use  according  to  their  respective  densities,  and  the  Bordeaux  made 
up  in  the  standard  manner. 

Owing  to  the  nature  of  the  experiment,  a  hand  pump  outfit  was  used. 
The  three  applications  were  exceedingly  careful  and  thorough,  and 
occurred  when  the  fruit  buds  began  to  show  pink,  immediately  after  the 
p»etal8  fell  and  five  weeks  thereafter. 

The  weather  at  the  time  of  the  first  application  was  most  favorable. 
The  days  were  bright,  mild  and  calm.  Between  it  and  the  second  appli- 
cation no  injury  could  be  found  on  any  of  the  plots. 

The  second  application  was  interrupted  and  followed  by  weather  of 
the  kind  most  favorable  for  the  production  of  spray  injury  according 
to  previous  experiences  with  Bordeaux.  Showers  interrupted  and  fol- 
lowed the  spraying  and  the  temperature  and  humidity  changes  were 
great  and  sharp.  Cold,  rainy  periods  were  followed  by  bright,  hot. 
humid  ones.  If  spray  injury  were  to  be  done,  these  were  the  ideal 
conditions  for  producing  it. 

Observations  made  two  to  fifteen  days  after  the  second  spraying 
showed  a  comparatively  small  amount  of  leaf  injury  on  all  the  sprayed 
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plots  except  the  self -boiled  lime-sulphur.  On  those  least  affected  it.  was 
found  only  by  the  closest  observation;  on  others  it  was  more  readily 
seen,  but  on  all  the  lime-sulphur  plots  which  were  affected  the  injury 
was  so  slight  as  to  be  entirely  negligible,  as  far  as  the  general  health  and 
functions  of  the  foliage  were  concerned.  The  foliage  was  spotted  to  a 
vastly  lesser  degree  than  that  of  the  Bordeaux  plots,  and  although  the 
spots  averaged  larger  in  size  than  those  from  Bordeaux  injury,  the 
individual  leaves  showed  on  an  average  fewer  injured  areas  per  leaf. 
The  third  spraying  had  no  ill  effect  upon  any  of  the  lime-sulphur  plots. 
As  the  season  advanced  it  was  evident  that  so  slight  had  been  the 
foliage  injury  from  lime-sulphur,  even  in  the  most  severe  cases,  that 
to  the  general  observer  it  passed  unnoticed,  and  had  no  noticeable 
effects  w^hatsoever  upon  the  functions  of  the  trees  in  developing  fruit 
or  wood.  The  leaves  developed  well,  were  thrifty  and  green,  and, 
although  scab  could  be  found,  it  did  not  develop  to  an  appreciable 
extent.  No  yellowing  whatsoever  was  seen  on  these  trees,  and  the 
leaves  remained  on  them  until  long  after  the  fruit  was  harvested. 

The  self-boiled  lime-sulphur  plot  suffered  no  leaf  injury  at  any  time 
during  the  season.  The  foliage  was  notably  thrifty  and  green.  On  the 
other  hand,  leaves  as  wqII  as  fruit  seemed  to  be  considerably  more 
affected  with  scab,  showing  that  the  self-boiled  preparation  is  not  as 
effective  as  the  boiled  sprays. 

Coming  now  to  the  fruit  from  these  lime-sulphur  sprayed  trees,  we 
found  it  notably  larger,  cleaner  and  of  better  color  on  the  average 
that  that  from  either  Bordeaux  or  check  plots.  So  far,  therefore,  as 
foliage  injury  and  fungus  control  are  concerned,  the  lime-sulphur  sprays 
were  a  distinct  success  during  the  season  on  Ben  Davis  trees. 

In  regard  to  the  fruit,  none  of  the  lime-sulphur  sprays,  not  even  the 
self-boiled,  were  entirely  successful  in  preventing  russeting  or  even 
malformation.  In  all  cases,  however,  the  per  cent  of  deformed  fruit 
was  very  small,  and  this  peculiar  fact  must  be  noted :  it  was  i»  all  cases 
hut  one  no  greater  in  amount,  or  less  than  that  found  on  the  unsprayed 
trees,  w^here  the  deformity  was  doubtless  produced  by  natural  causes. 
Hence  it  is  difficult  to  say  exactly  how  much  of  this  deformity,  if  any, 
was  directly  due  to  the  spray,  and  how  much  to  agencies  that  caused  the 
russeting  and  malformation  on  the  unsprayed  trees.  However,  it  was 
only  one  third  as  great  as  that  on  the  Bordeaux  plots.  Of  one  thing 
we  may  be  reasonably  certain,  judging  by  past  experience.  When  con- 
ditions are  right  for  producing  injury  to  unsprayed  fruit  by  natural 
agencies  we  cannot  hope  to  escape  it  on  the  sprayed  trees. 

The  Bordeaux  plots  showed  the  characteristic  effects  on  leaf  and  fruit. 
Leaves  were  badly  spotted  and  the  fruit  russeted  and  severely  deformed 
to  quite  an  extent.  The  foliage  very  evidently  suffered  in  thriftiness, 
as  could  be  noted  by  the  casual  observer  comparing  these  with  the 
lime-sulphur  plots.  ^Moreover,  there  was  a  slight  amount  of  yellowing 
and  some  leaf  fall  during  the  season,  neither  of  which,  as  already  stated, 
occurred  on  the  lime-sulphur  plots.  No  noticeable  differences  were  seen 
between  the  trees  of  the  Bordeaux  plots  of  ^^ff^^ent^t^eggt^QQal^ 
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All  in  all,  the  lime-sulphur  plots  showed  to  decided  advantage  over 
Bordeaux  in  their  effect  on  foliage  and  fruit  and  also  in  control  of  the 
scab  fungus. 

We  come  now  to  consider  the  one  other  sprayed  plot, — that  treated 
with  Sulfocide.  The  injury  done  in  this  division  was  extreme.  After 
the  second  spraying  the  leaves  showed  widespread  injury  two  days 
after  the  application.  The  tissues  were  in  cases  thoroughly  scorched. 
Defoliation  was  severe  and  the  growing  processes  of  the  trees  appreciably 
hindered  for  the  season.  Not  only  was  the  fruit  badly  damaged  after 
the  second  application,  but  more  injury  was  done  it  after  the  third, 
which  was  applied  at  a  dilution  greater  than  the  weakest  recommended 
by  the  manufacturer.  The  fruit  was  stunted  in  growth,  deformed, 
and  badly  cracked  and  blackened  at  the  calyx,  or  **blow''  end.  In 
some  cases  the  calyx  end  was  sunken,  in  others  a  similar  burning  of  the 
tissues  was  found  on  the  side  of  the  apple,  sometimes  accompanied  by 
splitting  of  the  skin.  Almost  50  per  cent  of  the  fruit  on  this  plot  was 
affected  to  some  degree. 

On  the  check  or  unsprayed  plots,  one  at  each  end  of  the  experimental 
block,  scab  played  havoc  on  both  fruit  and  foliage.  In  addition,  these 
were  the  only  plots  where  insect  injury  occurred  to  any  oxtcnt  at  all. 
On  all  sprayed  plots  the  arsenate  proved  most  efficacious. 

In  taking  the  data  for  this  experiment  at  harvest  each  fruit  of  the 
entire  crop  was  carefully  examined  for  traces  of  scab,  deformity  or 
insect  injury.  Without  burdening  you  with  tables,  the  results  may  be 
summarized  as  follows:  The  unsprayed  plots  showed  58  per  cent  of 
scabby  fruit.  The  five  commercial  lime-sulphur  plots  showed  an  average 
of  8.8  per  cent;  the  self -boiled  lime-sulphur,  15.4  per  cent;  the  home- 
made boiled  solution,  14.7  per  cent ;  and  the  strong  and  weak  Bordeaux 
mixtures  gave  scab  percentages  of  16.7  and  14  respectivel3^ 

The  Sulfocide  plot  showed  the  smallest  per  cent  of  scab — 5.5.  This 
advantage,  however,  is  clearly  offset  by  the  huge  per  cent  of  deformed 
and  burned  fruit,  namely  44.3.  The  amount  of  russeted  and  deformed 
fruit,  as  aforesaid,  was  no  greater  on  the  lime-sulphur  plots  than  on  the 
unsprayed  ones,  where  the  percentages  ranged  from  1.9  to  2.4.  Hence 
no  injury  could  be  definitely  ascribed  to  the  lime-sulphur  solutions.  In 
the  case  of  Bordeaux,  however,  the  per  cent  of  deformed  and  russeted 
fruit  raises  noticeably  to  5.7  and  6.7. 

A  comparison  of  insect  control  showed  13.7  per  cent  and  7.3  per  cent 
of  wormy  fruit  on  the  unsprayed  plots,  and  values  ranging  from  0.1  per 
cent  to  1.9  per  cent  on  the  sprayed  plots.  The  injury  in  the  latter  cases 
was  done  chiefly  by  the  apple  curculio,  which  is  not  a  leaf  or  fruit 
devouring  insect,  and  arsenicals  are  recognized  as  being  of  little  prac- 
tical use  in  its  control.  For  the  insects  i)rodncing  wormy  fruit,  there- 
fore, the  effectiveness  of  lead  arsenate  was  practically  100  per  cent. 

The  conclusions  to  be  drawn  from  the  above  results  were  profoundly 
affected  by  some  unknown  factor,  generally  ascribed  to  the  weather, 
which  produced  the  severe  russeting  and  malformation  on  unsprayed 
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trees.  Nevertheless,  after  taking  this  into  account,  the  results  tended  to 
show  the  advantages  of  the  lime-sulphur  sprays,  commercial  or  home- 
made, over  Bordeaux  in  a  season  which  put  all  spray  materials  to  a 
severe  test. 

The  experiment  for  1911  was  planned  not  only  to  secure  further  data 
along  the  lines  indicated  in  the  previous  year's  work,  but  also  included 
several  new  aspects  of  the  spraying  problem.  Some  recent  data  in 
spray  experiments  tended  to  show  that  lead  arsenate,  in  addition  to  its 
great  insecticidal  power,  possessed  some  fungicidal  value  also.  This 
v/as  one  of  the  new  points  of  inquiry  embraced  in  the  second  season's 
work.  Another  was  the  determination  of  the  limits  of  dilution  of  lime- 
snlphur  concentrates. 

It  is  a  well  known  fact  that  in  using  the  lime-sulphur  preparations 
instead  of  Bordeaux  mixture  in  orchard  spraying  we  are  substituting: 
for  a  spray  that  at  the  time  of  application  is  insoluble,  one  that  is  soluble 
and  more  or  less  caustic,  according  to  the  strength  of  the  solution.  The 
basis,  therefore,  for  the  proper  use  of  the  lime-sulphur  sprays  has  been 
the  determination  of  the  strength  of  the  stock  solution,  and  its  dilution 
for  use  according  to  its  density.  Simple  instruments  for  this  purpose 
and  dilution  tables  graded  for  a  scale  of  densities  have  been,  and  still 
are  the  only  safe  means  of  using  lime-sulphur  as  a  summer  spray 
which,  so  far  as  known,  will  insure  both  fungicidal  effectiveness  and 
freedom  from  spray  injury. 

Nevertheless  it  is  a  matter  of  practical  importance  and  interest  to 
determine  what  may  be  the  limits  of  dilution  for  a  specific  density,  in 
regard  to  injury  and  efficiency;  in  other  words,  can  a  solution  of  a 
known  density  be  safely  used  at  a  reasonably  greater  strength  than 
that  indicated  by  its  place  in  the  dilution  table,  or  can  it  be  diluted 
beyond  the  amount  indicated  in  the  table  and  still  be  an  effective 
fungicide? 

The  trees  used  in  this  work  of  1911  were  the  same  as  those  of  the 
preceding  year.  The  plots  being  fewer  in  number,  each  comprised  more 
ti-ees.  Two  plots  were  sprayed  with  lead  arsenate  at  two  different 
strengths.  Three  others  were  treated  with  boiled  lime-sulphur  at  three 
different  strengths — one  at  the  standard  diluti(m,  one  25  per  cent 
stronger  and  one  25  per  cent  weaker.  One  plot  was  again  reserved  for 
treatment  with  Bordeaux  mixture.  All  four  were  used  in  combination 
with  lead  arsenate. 

It  is  impossible  in  the  time  at  my  disposal  to  go  into  all  the  details 
of  the  second  season.  Two  factors  were  responsible  for  the  prevention 
of  any  justifiable  conclusions  regarding  insect  or  fungous  control.  These 
were  a  phenomenal  season  of  drought  and  heat,  which  prevented  the 
development  of  fungi,  and  an  ecjually  notable  absence  of  injurious 
insects.  This  was  proved  by  the  many  unsprayed  orchards  in  the 
vicinity  which  produced  fine  fruit,  without  fungus  blemish  or  insect 
injury.  What  relations,  if  any,  the  hot.  dry  summer  had  to  the  absence 
of  insects  is  not  clearlv  known :  the  extreme  drvness  ea.<?ilv  accounts 
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for  the  absence  of  fungi,  which  develop  with  difficulty  under  such 
conditions. 

No  rain  fell  from  April  1st  until  May  24th.  From  that  date  until 
July  24th  there  was  a  total  precipitation  of  but  5.1  inches,  and  the  total 
rainfall  from  April  1st  to  September  29th  was  only  15.1  inches. 

The  season  was  also  marked  by  an  extraordinary  heat  wave  during 
the  first  two  weeks  of  July.  Maximum  shade  temperatures  ranged 
during  this  period  from  95  to  103  degrees  Fahrenheit — a  condition 
which  those  of  you  who  are  familiar  with  New  England  weather  will 
recognize  as  record  breaking.  As  a  result  of  this  extreme  heat  much  of 
the  fruit  on  the  south  and  southeastern  sides  of  the  trees,  especially 
where  well  exposed,  suffered  severe  sunburn. 

I  have  mentioned  this  unusual  heat  factor  and  the  resulting  burning 
of  the  fruit  because  of  its  relation  to  the  spraying  question.  The  final 
application  of  spray  occurred  shortly  after  the  subsidence  of  the  heat 
wave.  A  small  amount  of  russeted  fruit  was  again  found  this  year  on 
the  several  plots  as  well  as  in  unsprayed  orchards  in  the  vicinity  of  the 
experimental  farm.  It  was  negligible  in  amount  and  degree.  But  the 
fact  is  worthy  of  note  that  it  was  more  severe  on  tho.se  apples  which 
were  injured  by  sunburn,  and  that  the  sunbnrned  areas  themselves 
showed  further  injury  after  the  third  spraying.  Furthermore,  this 
additional  injury  was  equally  severe  on  the  sunburned  fruit  of  all  plots, 
regardless  of  the  chemical  nature  of  the  spray  applied. 

A  comparison  of  the  lime-sulphur  and  Bordeaux  plots  for  this  season, 
aside  from  the  question  of  insect  and  fungus  control,  again  demon- 
strated the  superiority  of  the  former.  Here  had  been  a  season,  so  far 
as  weather  was  concerned,  which  was  least  liable  to  produce  Bordeaux 
injury ;  and  yet  a  noticeable  amount  of  damage  was  done  to  both  leaves 
and  fruit,  aside  from  sunburn.  The  fruit  and  leaves  of  the  other  plots 
were  unusually  fine,  the  fruit  being  of  extra  size,  splendid  color  and  tex- 
ture of  skin. 

What  deductions  may  we  feel  warranted  in  drawing  from  the  results 
of  the  two  years  of  experimental  work  just  described  ?  In  view  of  the 
equal  damage  done  by  different  sprays  on  the  sunburned  fruit  in  1911, 
and  the  approximately  equal  amount  of  russeted  fruit  on  sprayed  and 
unsprayed  trees  in  1910,  it  appears  evident  that  spray  injury  may  be, 
and  very  likely  is,  due  as  much  to  a  physical  factor  as  to  any  chemical 
action  of  the  materials  comprising  the  spray;  bearing  in  mind  at  the 
same  time  that  there  is  a  definitely  determined  type  of  injury  in  the 
case  of  Bordeaux  mixture  which  is  largely  due  to  its  composition.  The 
physical  factor  mentioned  is  involved  in  the  application  of  a  spray  or 
mist  to  growing  plant  tissues  under  extreme,  or  some  now  undetermined, 
but  unfavorable  meteorological  conditions. 

Granting  the  greatest  amount  of  injury  obtained  under  the  conditions 
of  1911,  the  damage  from  the  commercial  standpoint  was  negligible  in 
comparison  with  the  advantage  of  annual  crops  of  clean,  worm-free 
fruit.     Spray  applications  must,  of  course,  be  made  at  fairly  definite, 
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and  in  some  instances,  at  very  definite  periods  of  the  season.  In  times 
of  unsettled  weather  or  during  very  hot  periods  the  orehardist  must 
exercise  his  judgment  with  a  view  to  applying  his  spray  at  an  opportune 
time,  both  in  regard  to  making  it  eflEective  and  at  the  same  time  to  avoid 
all  possible  effects  that  might  be  induced  by  unfavorable  weather. 

One  word  more:  If  the  account  of  experimental  work  in  a  distant 
state  such  as  has  been  described  has  any  significance  to  a  gathering  of 
Califomians  interested  in  the  solution  of  their  agricultural  and  horti- 
cultural problems,  it  is  this :  it  is  an  illustration  of  the  many  and  com- 
plex natural  factors  entering  into  such  work.  Such  complexity,  such 
varied  combinations  of  Nature's  forces  means  patient  work  over  a  long 
series  of  seasons  in  order  that  the  final  deductions  may  be  based  on  a 
properly  large  average.  It  means  patience  on  the  part  of  the  experi- 
menter, and  it  means  equally  great  patience  on  the  part  of  the  fanner 
and  fruit  grower.  The  problems  of  agriculture  by  their  very  nature 
cannot  be  solved  by  any  short-cut  metho<ls  to  superficial  conclusions. 
Both  experiment  station  workers  and  orchardists  thought  they  knew 
more  about  spraying  ten  years  ago  than  they  do  to-day.  That  both 
classes  realize  this  fact  is  the  most  hopeful  sign  that  the  spraying  prob- 
lem, like  many  others  confronting  us,  will  eventually  be  worked  out  to 
a  successful  conclusion. 

Chairman  Powell.  It  is  due  to  carefully  worked  out  problems  of 
this  kind  that  we  are  making  our  progress  in  the  various  lines  of  horti- 
cultural and  agricultural  activity.  This  has  been  an  excellent  paper, 
and  it  is  now  open  to  discussion;  are  there  any  questions  you  would  like 
to  ask  before  the  next  address? 

Mb.  IIassler.  I  would  like  to  ask  what  proportions  he  uses  of  the 
lime-sulphur  sprays. 

Mr.  Bonns.  The  proportions  were  made,  of  course,  as  outlined, 
according  to  the  density  of  the  lime-sulphur.  In  the  first  year's  experi- 
ments we  had  different  commercial  lime-sulphurs  and  we  tested  all  with 
the  hydrometer  to  ascertain  their  density  and  we  used  them  at  the  rate 
of  one  and  one  half  gallons  to  fifty  gallons  of  spray.  In  making  up  the 
boiled  lime-sulphur  the  second  year  we  made  all  our  own  lime-sulphur, 
and  we  averaged  the  same  density  as  the  commercial  solutions  and  used 
it  at  about  the  same  strength — fifty  gallons  of  water,  but  of  course  that 
has  to  be  determined.  The  compounds  we  happened  to  use  that  first 
year  were  those  put  on  the  market  by  various  companies  in  the  east. 


FREIGHT  RATES. 

By  R.  D.  Stephens,  Sacramento,  Cal. 

I  regret  to  see  that  my  time  is  so  limited  in  which  to  present  this 
subject,  but  I  think  this  is  one  of  great  importance,  one  of  the  greatest 
that  will  be  discussed  at  this  convention.  It  is  a  question  involving  how 
to  market  your  fruits  that  you  have  been  talking  about,  hqw  to  grow  at 
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a  profit.  We  are  talking  about  the  developing  of  the  resources  of 
California.  Dr.  Hunt  has  spoken  of  people  coming  to  California  and 
investing  money  and  exploiting  California.  You  will  find  the  solution  of 
that  question  answered  in  this  report.  In  order  to  obviate  the  unneces- 
sary taking  of  your  time,  I  have  in  Condensed,  minute  form,  which 
I  will  present  to  you,  a  report  of  your  Committee  on  Transportation.  I 
invite  criticism,  not  only  of  the  fruit  growers,  but  also  of  the  railroad 
ofiicials  with  whom  I  am  dealing.  This  question  of  rates  that  we  are 
dealing  with  now  will  come  up  before  the  Railroad  Commission  on  the " 
twenty-third  of  this  month,  when  I  will  come  in  contact  with  the  ablest 
minds  in  this  country  and  I  am  not  afraid  to  meet  them,  because  I  know 
that  we  are  in  the  right.  My  voice  is  not  pleasant,  and  inasmuch  as  I 
will  want  about  two  minutes  after  this  address  is  read,  I  would  like  to 
call  upon  some  person,  Mr.  Isaac,  for  instance,  to  read  my  address,  and 
then  I  will  request  your  attention,  take  about  two  minutes,  after  he  is 
through.  ^Ir.  Isaac,  will  you  be  so  obliging  as  to  read  this  address  that 
I  am  to  give  at  this  meeting  of  the  committee  ? 

ADDRESS  OF  R.  D.  STEPHENS 

Chairman  of  the  Fruit  Growers'  Transportation  Committee. 

It  is  my  duty  as  your  chairman  of  the  Committee  on  Transportation, 
to  report  what  we  have  done,  and  what  we  have  tried  to  do  in  your 
behalf,  and  the  way  in  which  we  proceeded  in  our  work.  To  perform 
this  duty  is  not  new  to  me,  for  I  have  been  doing  it  for  so  long  that  it  has 
become  more  of  a  habit  than  otherwise.  Your  Committee  on  Transpor- 
tation first  fought  for  the  elimination  of  the  private  refrigerator  car 
lines  then  used  in  the  service  of  carrying  our  fruit  to  eastern  markets. 
When  we  began  the  fight,  the  charges  for  refrigeration  to  New  York 
were  $150  per  car,  and  $155  to  Boston,  and  now  the  charge  is  $85  to 
New  York  and  common  points  and  $75  to  Chicago  and  common  points. 

The  contest  was  long,  and  sometimes  became  very  interesting.  Suffice 
it  to  say  that  ultimately  we  won  a  victory  which  gave  to  the  deciduous 
fruit  industry  of  the  State  an  impetus  resulting  in  increasing  the  volume 
of  its  products  several  hundred  per  cent.  The  increase  in  table  grape 
shipments  alone  is  about  600  per  cent. 

A  New  Committee 

A  new  freight  rate  committee  was  appointed  at  the  convention  held 
at  Sacramento  in  1907,  for  the  purpose  of  securing  the  same  freight 
rates  for  deciduous  shipments  as  were  being  given  to  the  citrus  growers 
and  shippers. 

The  accomplishment  of  the  purpose  for  which  this  committee  was 
appointed  was  more  of  a  task  than  it  was  at  first  thought  it  would  be. 
However,  it  was  not  so  difficult  nor  did  it  take  so  long — only  three 
years — as  did  the  elimination  of  the  private  car  lines,  and  everybody 
would  have  been  happy  and  comparatively  satisfied  had  not  the  rail- 
roads arbitrarily  increased  the  minimum  for  a  carload  from  24,000  to 
26,000  pounds,  and  subsequently  increased  the  weight  from  26  to  28 
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pounds  per  crate  for  table  grapes,  which  has  the  effect  of  increasing 

the  cost  of  transportation  about  $29  per  car  to  New  York  and  conunon 

points. 

The  following  figures  show  how  rapidly  the  deciduous  fruit  shipments 

to  eastern  markets  are  increasing: 

1903—24,000  minimum  (about)     5,000  cars 1,000  grapes 

1904—24,000  minimum  (about)     5,626  cars 1,451  grapes 

1905— -24,000  minimum  (about)     8,071  care 1,602  grapes 

1910—24,000  minimum  (about)  11,936  cars 4.947  grapes 

1911—24,000  minimum  (about)  13,683  care 6,908  grapes 

1912—24,000  minimum  (about)  14,451  care 6,883  grapes 

As  the  minimum,  from  1903  to  1910,  was  24,000,  and  26,000  in  1911 
and  1912,  it  is  necessary  to  reduce  the  1911  and  1912  cars  to  a  24,000 
minimum  to  make  a  correct  comparison  of  the  season's  shipments, 
which,  when  done,  gives  the  above  result,  leaving  off  fractions. 

The  year  1912  was  an  off  season  on  grapes.  In  many  localities  grapes 
set  very  light,  and  the  damage  done  by  frost  and  sunburn  varied  from 
10  per  cent  to  75  per  cent. 

Acreage  in  Table  Grapes 

It  is  estimated  that  the  acreage  now  planted  to  table  grapes  under 
normal  conditions  will  produce  from  15,000  to  16,000  carloads  per 
annum  in  the  near  future,  and  it  is  self-evident  that  not  more  than  one 
third,  or,  at  most,  more  than  40  per  cent,  can  be  marketed  at  a  profit 
to  the  growers  as  a  whole,  if  existing  methods  under  which  they  have 
been  shipped  are  permitted  to  continue. 

26,000   Minimum 

The  26,000  carload  minimum  alone  is  sufl5cient  in  itself  to  bankrupt 
a  very  large  per  cent  of  the  growers  if  they  persist  in  trying  to  main- 
tain their  present  acreage,  and  I  am  not  prepared  to  say  that  under 
the  most  favorable  conditions  it  will  be  possible  to  place  the  industry 
upon  a  paying  basis  as  a  whole.  However,  if  it  can  be  done,  there  are 
but  two  ways  in  which  to  proceed  to  bring  about  such  a  result. 

The   Only   Way 

First — Through  voluntary  action  on  the  part  of  all  the  forces  that 
possess  the  power  to  grant  relief,  of  which  the  railroads  are  the  most 
potent,  for  the  reason  that  their  resources  for  so  doing  are  greater  than 
all  other  combined. 

Second — By  appealing  to  the  State  Railroad  Commission  to  take  your 
contentions  for  relief  to  the  Interstate  Commerce  Commission. 

After  having  exhausted  all  possible  means  to  get  relief  through  the 
first  we  have  invoked  the  power  of  the  second. 

That  the  railroad  commission  has  the  power  to  do  this  for  you  there 
is  no  question,  for  when  the  legislature  of  the  State  put  upon  its 
statutes  laws  granting  to  the  State  Railroad  Commission  full  and  com- 
plete power  over  matters  and  questions  in  which  are  involved  the 
reasonableness  of  freight  charges  and  methods  employed  in  the  trans- 
portation of  interstate  commerce,  it  had  in  contemplation  the  proba- 
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bility  of  conditions  arising  in  which  questions  relating  and  pertaining 
to  the  transportation  of  California  interstate  freight  shipments  would 
demand  the  protection  of  the  State. 

Difficult 

It  would  be  very  difficult  to  imagine  the  condition  in  which  it  would 
be  necessary  for  the  Railroad  Commission  to  take  action  under  the 
authority  and  power  conferred  upon  it  by  the  State,  if  this  is  not  one 
in  which  the  Commission  would  be  justified  in  so  doing. 

Our  committee  has  done  everything  in  its  power  to  bring  about  an 
amicable  and  satisfactory  adjustment  of  all  diflferences  between  railroad 
officials  and  growers  regarding  transportation  matters.  We  had  many 
conferences  and  meetings,  but  without  beneficial  results,  so  far  as  the 
growers  are  concerned.  Failing  to  accomplish  anything  along  these 
lines  there  was  nothing  left  for  us  to  do  but  to  carry  out  your  instruc- 
tions to  appeal  to  the  Railroad  Commission  for  relief  in  your  behalf; 
therefore,  in  pursuance  and  compliance  with  your  action  taken  at  your 
last  State  Convention  at  Santa  Rosa,  your  Conunittee  on  Transportation 
has  appealed  to  the  State  Railroad  Commission  to  prosecute  your  de- 
mand before  the  Interstate  Commerce  Commission,  accompanied  by 
ample  proof  of  the  justness  of  your  cause. 

Remember  that  it  is  not  the  duty  of  the  Railroad  Commission  to  take 
the  initiative  in  this  matter,  therefore,  much  depends  upon  your  action. 

At  the  first  hearing  of  your  complaint  before  the  Railroad  Com- 
mission, it  was  charged  by  the  defendants,  the  railroad  officials,  that  75 
per  cent  of  the  shippers  had  not  joined  in  the  issue,  and  that  there  was 
no  evidence  that  any  considerable  number  of  the  growers  complained 
that  the  rates  and  methods  under  which  their  products  were  being 
transported,  were  not  satisfactory. 

Since  then,  however,  Frank  B.  McKevitt,  manager  of  the  California 
Fruit  Distributors;  C.  B.  Dewees,  manager  of  the  Earl  Fruit  Company; 
H.  W.  Adams,  traffic  manager  of  the  Pioneer  Fruit  Company ;  H.  A. 
Fairbank,  manager  of  the  Producers'  Fruit  Company;  J.  L.  Nagle, 
manager  of  the  California  Fruit  Exchange,  have  given  their  unqualified 
support  to  your  contentions  for  reductions  in  the  cost,  and  are  emphatic 
in  their  demands  for  reform  in  the  methods  now  in  use  in  the  trans- 
portation of  your  products. 

As  a  matter  of  fact,  the  growers  and  shippers  of  deciduous  fruit 
practically  stand  as  a  unit  in  favor  of  your  contentions  on  file  with  the 
Railroad  Commission,  asking  for  reforms  in  the  methods  now  governing 
the  transportation  of  their  products. 

Changed  Conditions 
It  has  long  been  the  custom  for  large  and  small  shipping  interests 
to  pay  a  cash  rent  for  vineyards  and  orchards  and  employ  Japanese 
and  Chinese  to  work  them  for  a  small  per  cent  of  the  net  proceeds  from 
the  sale  of  the  products  from  the  places.  This  per  cent  has  been  cut 
to  so  small  an  amount,  in  some  eases  to  nothing,  and  other  losses,  that 
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the  Japanese  and  Chinese  refuse  to  continue  working  under  such  con- 
tracts, with  the  result  that  many  who  have  rented  their  vineyards  and 
orchards  will  find  themselves  burdened  with  the  responsibility  of  pay- 
ing all  costs  of  growing  and  marketing  the  products  of  their  holdings, 
which,  in  many  instances,  will  mean  a  loss  to  them  if  they  try  the 
experiment,  and  if  they  do  not,  then  the  conversion  of  their  interests 
along  other  lines. 

The  Work  and   Its  Cost 

That  you  may  have  some  knowledge  as  to  the  amount  of  work  done 
by  your  Committee  on  Transportation,  I  will  briefly  refer  to  some  of 
the  many  things  we  have  done  during  the  period  we  have  served  as 
members  of  the  committee — since  1907,  five  years. 

We  made  125  copies  of  all  letters  and  other  matters  sent  to  San  Fran- 
cisco traffic  managers,  and  sent  87  of  them  to  the  officials  of  all  the 
railroads  that  participate  in. the  hauling  of  California  fresh  fruit  ship- 
ments to  eastern  destinations.  These  copies  were  sent  to  presidents, 
vice-presidents,  traffic  managers,  assistant  traffic  managers,  and  other 
prominent  officials  of  these  roads,  and  the  balance  of  the  125  copies 
H'ere  distributed  among  prominent  men  of  influence  who  might  have 
influence  with  railroad  officials.  All  this  was  done  for  the  purpose  of 
giving  the  managements  of  the  roads  an  opportunity  of  learning  the 
facts  in  regard  to  the  conditions  of  the  deciduous  fruit  industry  of  the 
State  and  the  wants  of  the  growers. 

Some  of  our  Annual  Reports  cost  over  $300,  and  yet  our  committee 
never  asked  for  financial  support.  While  the  aggregate  cost  of  the  work 
done  by  our  committee  runs  well  into  four  figures,  we  have  never  asked 
for  contributions  from  the  growers. 

Ask  the   Railroad   Officials 

If  anybody  thinks  that  we  have  ** slept  while  on  duty"  let  them  ask 
the  railroad  officials,  whom  we  count  among  our  personal  friends  and 
who  know  better  than  any  one  else  that  we  have  been  right  in  our 
contentions. 

Realizing  that  the  question  of  transportation,  in  its  many  phases,  is 
the  most  important  to  those  who  have  their  capital  invested  in  the 
production  of  shipping  varieties  of  fruit,  we  deemed  it  necessary  to 
print  in  pamphlet  form  the  record  of  the  proceedings  of  our  committee 
since  our  last  report  made,  one  year  ago,  that  you  may  have  the  oppor- 
tunity of  becoming  informed  as  to  what  has  already  been  done,  and 
what  it  will  be  your  duty  to  do  to  safeguard  and  protect  your  property 
interests  from  possible  financial  ruin. 

]\Ir.  Stephens.  I  wish  to  call  your  attention  to  the  evidence  that  we 
are  going  to  submit  to  the  Railroad  Conunission,  for  reasons  that  we 
feel  are  good  and  sufficient,  and  that  this  minimum  should  be  reduced. 
There  are  some  twenty-five  or  thirty  illustrations  given  in  the  report 
showing  the  difference  between  the  upper  and  lower  tiers  of  values.  For 
instance,  the  lower  tier  in  one  case  sold  at  $650,  average-^price,  jmore 
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than  the  upper  tier.  That  means  that  the  intermediate  tiers  of  course 
were  damaged,  and  the  very  fact  that  there  is  any  fruit  at  all  damaged 
in  the  car  is  a  detriment  and  an  admonition  to  the  buyers  not  to  pay 
too  much  for  it;  therefore,  that  damaged  fruit  in  a  car  is  a  great 
detriment  to  the  interests  of  the  fruit  growers.  I  wish  to  call  your 
attention  also  to  a  little  item  of  two  or  three  lines — switching  charges 
made  by  the  Southern  Pacific  for  cars  switched  to  the  tracks  of  the 
Western  Pacific — which  is  mentioned  on  page  15  of  this  report.  The 
Southern  Pacific  certainly  is  very  generous.  It  only  asks  50  per  cent 
of  the  full  rate.  For  switching  a  ear  a  distance  of  only  about  eight 
miles  to  the  tracks  of  the  Western  Pacific,  look  at  the  excessive  rates 
charged.  Now  this  is  an  important  question,  and  I  want  you  all  to 
realize  its  importance — ^you  who  are  fruit  growers  and  shippers.  To 
Salt  Lake  City  the  Southern  Pacific  receives  $68.77  for  that  little 
service.  To  Chicago  it  receives  $59.54,  and  that,  you  must  understand, 
simply  for  hauling  that  car  only  seven  or  eight  miles,  to  the  tracks  of 
the  Western  Pacific.  Now  if  the  Western  Pacific  can  afford  to  pay 
that  heavy  switching  rate,  and  is  yet  desirous  of  getting  the  business, 
it  shows  that  we  should  receive  great  deduction  in  transportation 
charges.  This  is  a  matter  of  interest  to  every  man,  woman  and  child 
in  this  State.  Is  it  good  policy  to  go  ahead  or  shall  we  remain  perfectly 
quiet  and  silent  on  this  question  and  permit  the  Southern  Pacific  to 
drive  out  the  great  competing  lines  ?  It  forestalls  competition ;  it  inter- 
feres with  tradej  it  interferes  with  competition.  Here  is  a  road  built 
at  an  expense  of  many  millions  of  dollars  that  has  come  in  and  because 
of  lack  of  traders  it  has  to  pay  this  great  bribe  to  the  Southern  Pacific. 
I  want  every  one  of  you  to  get  a  copy  of  this  report  and  go  through  it 
very  thoroughly,  and  you  will  find  that  we  have  given  some  startling 
facts.  In  this  report  is  the  correspondence  had  with  the  railroad 
officials  and  with  different  parties  and  our  committee.  In  this  report 
are  letters  from  well  known  men,  from  McKevitt  and  others,  endorse- 
ments of  their  ideas,  to  this  committee.  I  am  very  sorry  we  are  so 
limited  for  time  in  regard  to  this  discussion.  I  think  we  ought  to  have 
more  time  in  which  to  carry  on  this  discussion.  It  is  more  important 
than  anything  else.  You  have  known  how  to  grow  fruit  for  many 
years,  but  you  haven't  experience  in  marketing  it  at  a  profit.  Now  we 
must  solve  this  problem,  how  to  market  our  fruit — ^we  must  adopt  some 
plan  whereby  our  deciduous  fruit  growers  of  California  can  get  their 
products  into  the  consumers'  hands.  Remember  when  you  go  out  this 
noon  to  take  one  of  these  reports  with  you.  They  will  be  on  the  table 
just  as  you  go  out. 

Dr.  Cook.  It  seems  to  me  that  we  owe  a  great  debt  of  gratitude  to 
our  friend  Mr.  R.  D.  Stephens.  He  has  worked  hard  and  faithfully 
and  has  served  the  fruit  growers'  interests  of  California  for  many 
years.  We  ought  to  have  a  vote  of  thanks  now,  and  we  ought  to  receive 
this  report  and  place  it  on  file  with  the  secretary,  and  we  also  ought  to 
thank  him  for  his  long  and  faithful  work,  and  the  committee  should 

Digitized  by  VjOOQ IC 


454  THE   MOXTHLY    BULLETIN. 

also  be  continued,  and  meet  with  this  Transportation  Committee  on 
the  twenty-third  of  December  to  take  the  matter  up  and  talk  it  over, 
and  try  to  persuade  the  commission  on  transportation  to  act  for  us  and 
help  us. 

EVENING  SESSION. 

Dr.  Cook,  presiding. 

Chairman  Cook.  We  will  now  have  the  report  of  the  Committee  on 
Resolutioas. 

REPORT  OF  THE  COMMITTEE  ON  RESOLUTIONS. 

To  the  Convention:  Your  Committee  on  Resolutions  to  whom  was  referred  the 
matter  of  preparing  a  report  on  the  measures  embraced  in  the  address  of  the  State 
Horticultural  Commissioner,  dealing  with  the  various  phases  of  California  horticul- 
ture and  pomology,  submits  the  following : 

The  White  Fly  Quarantine. 

Be  it  resolved  hy  the  California  Fruit  Growers  in  Convention  assembled  in  Fresno, 
California,  December  11-13,  1912,  That  we  concur  in  the  recommendations  of  the 
State  Horticultural  Commissioner  that  the  sweeping  quarantine  against  the  extreme 
southern  states  and  Texas  making  it  prohibitive  that  all  plants,  scions,  cuttings, 
grafts,  general  nursery  stock  coming  from  North  and  South  Carolina,  Georgia,  Flor- 
ida«  Alabama.  Mississippi;  Louisiana,  and  Texas,  to  enter  California,  be  modified  to 
include  ouly  such  plants,  scions,  cuttings,  grafts  and  general  nursery  stock  known  as 
host  plants  of  the  white  fly;  that  in  cases  of  non-host  plants  being  transported,  the 
same  shall  first  be  defoliated  and  submitted  to  disinfection  by  fumigation,  spraying, 
or  any  other  process  of  cleaning  as  shall  be  fully  and  explicitly  prescribed  by  the 
California  State  Horticultural  Commission.  Said  rules  and  regulations  so  laid  down 
to  always  be  in  harmony  with  the  provisions  of  the  Federal  quarantine  law  and  the 
ruliugs  of  the  Federal  Horticultural  Board  at  Washington. 

Agricultural  Education. 

WiiERKAS,  The  fruit  growers  of  California,  recognizing  the  great  importance  of 
agricultural  education  for  our  boys  and  girls; 

ResolrrtL  That  we  endorse  the  following  suggestions  made  by  Prof.  J.  B.  Cor- 
coran of  the  Fresno  High  School,  and  that  copies  of  this  resolution  be  forwarded  to 
Dean  Hunt  of  the  University  of  California  and  to  the  State  Superintendent  of 
Public   Instruction: 

1.  That  state  colleges  require  courses  in  education  that  will  consider  agriculture 
as  a  fundamental  in  education,  and  also  courses  that  will  familiarize  those  with 
practice  in  agriculture  who  are  to  teach  in  the  high  school  on  the  grounds  that  it  is 
fundamental  and  general,  which  will  intelleotualize  farming  to  those  who  are  to 
teach  in  high  schools,  who  need  a  broader  education  rather  than  a  so-called  higher. 

2.  Tliat  in  high  schools  where  subjects  are  required,  that  agriculture  be  among 
them :  or,  if  agriculture  is  not  required,  that  none  l)e  required ;  and  that  colleges 
other  than  agricultural  receiving  state  aid  be  asked  to  grant  credit  for  work  done 
in  agriculture  in  high  schools,  which  will  result  in  a  wider  understanding  and  sym- 
pathy to  develop  between  other  callings,  or  so-called  professions,  and  this  most  fun- 
damental calling,  on  which  all  depend. 

3.  That  all  state  normal  schools  that  train  teachers  for  the  rural  schools  be 
asked  to  require  as  thorough  a  preparation  in  elementary  agriculture,  gardening, 
domestic  science  and  such  other  vocational  subjects  as  will  enable  those  who  are 
to  handle  children  in  the  first  eight  years  of  school  life,  to  train  children  toward 
their  environment,  instead  of  away  from  their  environment,  in  such  a  way  that 
farming  will  be  looked  upon  as  a  profession  as  well  as  a  vocation,  and  in  such  a 
way  that  children  will,  on  entering  the  high  school,  be  interested  in  and  care  to 
pursue  farming  as  well  as  medicine,  law  and  tlie  other  professions  that  they  are  now 
most    likely  to  choose  on  entering  high  school. 
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Rural   Economy  and   Development. 

Be  it  Resolved f  That  owing  to  much  unsystematic  and  unscientific  methods  in 
our  rural  industry,  and  a  want  of  initiative  in  the  development  of  undeveloped  re- 
sources in  the  rural  economies  of  the  nation,  this  convention  heartily  endorses  the 
provisions  embodied  in  the  Lever  bill,  now  pending  before  the  United  States  Senate, 
providing  for  demonstrations  in  the  development,  management  and  caretaking  of 
orchard,  vineyard  and  field  crops;  that  each  and  every  member  of  this  convention 
will  write  to  the  California  Senators,  asking  their  support  of  this  bill,  and  that  the 
Secretary  of  this  convention  telegraph  this  resolution  to  the  Cailfornia  Senators  at 
Washington. 

New  Legislation. 

Be  it  Resolved^  That  owing  to  the  multiplicity  of  county  ordinances,  each  more 
or  less  at  variance  with  the  other,  thus  cumbering  and  restraining  the  economic  and 
expeditious  handling  of  commercial  transactions,  this  convention  places  itself  on 
record  as  in  favor  of  a  more  uniform  system  of  inspection  and  laws  regarding  the 
same,  to  the  ultimate  end  that  eventually  we  shall  have  a  uniform  system  covering 
the  entire  State;  that  the  various  State  and  county  horticultural  authorities  use 
every  effort  to  bring  this  about  as  speedily  as  possible,  thereby  not  only  expediting 
the  inspection  of  plants  and  fruits,  but  also  in  conserving,  promoting,  and  developing 
horticulture  and  pomology  along  sane  lines  and  with  safety  to  all  the  interests  con- 
cerned ;  that  as  a  means  to  this  end  this  convention  advises  that  no  new  county 
ordinances  be  enacted  unless  first  submitted  and  passed  on  by  a  committee  of  seven, 
consisting  of  the  State  Horticultural  Commissioner,  two  members  of  the  State 
Association  of  County  Horticultural  Commissioners  and  two  representative  Califor- 
nia fruit  growers,  and  two  members  of  the  California  Association  of  Nurserymen. 
It  is  suggested  that  this  committee  be  selected  to  give  representation  to  the  leading 
horticultural  sections  of  the  State. 

Freight   Rates. 

Whebeas,  The  Southern  Pacific  Railroad  Company,  by  its  unfair  switching 
charges,  discriminates  against  the  fruit  growers  along  its  feeder  lines;  and 

Whereas.  Such  charges  are  designed  to  cripple  competing  lines  and  to  discourage 
fair  competition;  and 

Whereas,  Such  discriminating  charges  are  not  alone  injurious  to  our  greatest 
California  industry,  but  designed  to  retard  our  growth  and  prospects,  and  are 
plainly  in  restraint  of  trade;  therefore,  be  it 

Resolved,  That  it  is  the  sense  of  this  convention,  representing  the  fruit  growers 
of  California,  that  the  State  Railroad  Commission  take  this  matter  into  considera- 
tion and  lay  it  before  the  Interstate  Commerce  Commission  for  investigation  and 
remedy;  and  be  it  further 

Resolved,  That  the  Committee  on  Transportation  be  requested  to  bring  this  matter 
to  the  attention  of  the  State  Railroad  Commission,  and  urge  upon  it  the  necessity 
for  immediate  action,  in  order  that  this  injustice  to  a  large  and  important  class  of 
our  products  may  cease. 

Duplicate  Manifest  in  Shipping  Nursery  Stock. 
Be  it  ResoHcd,  That  we  endorse  the  recommendation  of  the  State  Horticultural 
Conmiissioner  that  whenever  a  shipment  of  nursery  stock  of  whatever  description 
is  made  from  one  county  to  another  within  the  State  of  California,  the  person,  firm, 
corporation  or  agent  making  such  shipment  shall  immediately  send  by  mail  a  mani- 
fest of  such  shipment  to  the  horticultural  commissioner  of  the  county  to  which 
said  shipment  is  consigned.  Said  notice  shall  give  the  name  and  address  of  the 
consignee,  and  a  full  list  of  the  stock  contained  in  the  consignment,  together  with 
the  name  of  the  state  where  slock  was  grown.  If  there  is  no  horticultural  com- 
missioner for  the  district  or  county  to  which  the  stock  is  consigned,  said  notice  shall 
be  mailed  to  the  State  Horticultural  Commissioner. 

The    Monthly    Bulletin. 
Be  it  Resolved,  That  this  convention  is  heartily  in  favor  of  the  continuance  of 
the  publication  of  The  Monthly  Bulletin  of  the  State  Horticultural  Commission. 

Employers'   Liability   Legislation  as  Applied  to  Orchard  and  Field   Help. 
Be  it  Resolved,  That  since  the  State  Industrial  Accident  Board  has  given  notice 
of  an  intention  to  endeavor  to  secure  legislation  at  the  next  session  of  the  legis- 
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lature,  which  will  make  the  compensation  provisions  of  the  Roseberry  law  com- 
pulsory on  the  employers  of  labor,  whereby  farmers  will  be  compelled  to  carry  heavy 
insurance  to  avoid  bankruptcy  under  contingencies  occasioned  by  such  legislation; 
and  that  the  Roseberry  law  and  kindred  legislation  are  based  on  the  mistaken  theory 
that  all  employers  of  labor  can  add  the  cost  to  the  selling  price  of  their  products, 
thereby  assessing  the  tax  especially  against  the  business  of  the  country :  and  which 
from  the  nature  of  things  bears  an  opposite  economic  relation  to  the  business  and 
manufacturing  interests,  being  compelled  to  sell  in  world's  markets  without  regard 
to  the  cost  of  production,  a  fact  which  will  cause  the  larger  part  of  cost  of  com- 
pensation liability  to  be  absorbed  by  depreciating  land  values :  and  that  such  legis- 
lation unnecessarily  and  unjustly  disturbs  the  relations  existing,  between  farmers 
and  farm  laborers,  neither  of  whom  have  agitated  in  favor  of  such  laws :  that  it  is 
the  sense  of  this  State  Fruit  Growers*  Convention  that  accident  compensation  laws, 
to  be  just,  should  operate  to  place  the  burdens  of  the  same  on  society  in  general; 
hence,  employees  sliould  bear  a  just  share  of  the  liability;  and  that  we  hereby 
petition  the  legislature  to  omit  farmers  from  the  class  of  employers  that  are  to  be 
brought  under  compulsory  compensation ;  and  that  a  committee  of  three  be  appointed 
by  the  chair  to  present  this  request  to  the  legislature  of  California  at  its  next  session. 

Examinations    for    Horticultural    Commissioners. 

Be  it  Resolved,  That  this  convention,  being  keenly  alive  to  the  diverse  conditions 
of  soils  and  climates  of  California,  and  their  corresponding  variety  of  orchard  and 
field  cron|!,  rendering  qualifications  largely  local  in  character  rather  than  general; 
that  a  knowedge  based  on  years  of  experience  and  wide  observation  touching  on  these 
local  or  individual  county  conditions,  which  being  of  the  first  importance,  this  con- 
vention deems  it  inexpedient  and  unwise  to  make  radical  changes  in  the  present 
system. 

Resolution  of  Thanks. 

Your  Committee  on  Resolutions  wishes  to  give  an  expression  of  thanks  for  the 
cordial  feeling  shown  the  convention  on  the  part  of  the  citizens  of  Fresno,  as  follows : 

Be  it  Resolved,  That  the  thanks  of  the  convention  are  hereby  tendered  to  the 
municipality  for  the  use  of  the  City  Council  Chamber  as  a  meeting  place; 

To  the  enterprising  citizens  of  Fresno  for  the  automobile  ride  on  Thursday  after- 
noon, December  11th ; 

To  the  daily  papers  of  Fresno,  who  have  reported  the  convention  fully  in  their 
columns,  thus  giving  wide  publicity  to  our  deliberations; 

To  the  Fresno  Chamber  of  Commerce  for  favors  extended; 

For  the  many  individual  courtesies  extended  the  visiting  delegates  by  the  good 
people  of  Fresno; 

To  the  nurserymen  of  the  vicinity  for  their  efforts  in  our  behalf;  and 

To  the  efforts  of  Mr.  Schell  in  arranging  the  many  details  of  this  convention. 

In   Memoriam. 

Whereas,  Through  the  death  of  County  Horticultural  Commissioner  A.  R. 
Meserve,  the  horticultural  oflicers  and  members  of  this  Commission  have  suffered  a 
deep,  personal  loss;   therefore,  be  it 

Resolvedj  That  they  express  their  sense  of  this  affliction  by  causing  this  resolution 
to  become  a  part  of  the  record  of  this  convention,  and  by  sending  copies  of  it  to  the 
different  members  of  his  family. 

Fresno,  Cal.,  December  12,  1912. 

Whereas,  Through  the  death  of  County  Horticultural  Commissioner  Linden 
Bree,  the  horticultural  officers  and  members  of  this  Commission  have  suffered  a 
deep,  personal  loss ;  therefore,  be  it 

Resolved,  That  they  express  their  sense  of  this  affliction  by  causing  this  resolution 
to  become  a  part  of  the  record  of  this  convention,  and  by  sending  a  copy  of  it  to  his 
mother. 
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THIRD  DAY— MORNING  SESSION. 

Fresno,  December  13,  1912, 
After  an  invocation  by  Rev.  Thomas  T.  Giffin,  the  meeting  was  called 
to  order,  Dr.  A.  J.  Cook,  State  Commissioner,  presiding. 

Dr.  Cook.  The  first  address  to  be  given  this  morning  is  on  Drainage 
and  Alkali  Reclamation,  by  Mr.  Frank  Adams  of  the  United  States 
Department  of  Agriculture  at  Berkeley,  but  as  Mr.  Adams  has  not  yet 
come  in,  I  want  to  introduce  to  you  Mr.  Risser,  who  will  give  a  short  talk 
on  the  packing  of  grapes  in  sawdust  for  long  distance  shipment  and 
storage  purposes. 

PACKING  QRAPES  IN  SAWDUST  FOR  SHIPBSENT. 

By  R.  G.  RissEB,  U.  S.  Department  of  Agriculture. 

There  are  approximately  seven  hundred  thousand  barrels  of  grapes 
imported  into  this  country  from  Spain,  selling  at  a  price  of  about  three 
million  dollars,  or  something  about  four  to  sixteen  cents  per  pound.  The 
first  grapes  that  were  packed  in  redwood  sawdust — the  first  grapes  ever 
packed  in  sawdust — ^redwood  sawdust  at  least — were  packed  by  A.  V. 
Stubenrauch  of  the  United  States  Department  of  Agriculture,  in  charge 
of  the  field  of  pomology.  He  packed  them  three  years  ago,  and  since 
then  experiments  in  that  department  have  been  continued,  and  com- 
mercial growers  have  now  taken  it  up.  This  year  twenty  carloads  of 
grapes  were  packed  and  shipped  to  eastern  markets,  Chicago  and  New 
York  particularly ;  these  were  packed  in  sawdust  for  commercial  growers. 
Last  winter  grapes  that  were  packed  in  sawdust  sold  at  auction  for  about 
$2.60,  I  think,  weighing  about  twenty-seven  pounds.  This  year  grapes 
are  being  put  up  in  drums,  like  you  see  here,  packed  in  sawdust.  The 
sawdust  has  to  be  mixed  in  with  the  grapes,  in  between  the  bunches  and 
the  fruit.  A  layer  of  sawdust  is  first  put  in  the  bottom  of  the  drum,  then 
a  layer  of  grapes  and  then  another  layer  of  sawdust,  shaken  well  down 
into  the  grapes,  and  so  on  until  the  drums  are  completely  filled  up.  The 
cost  of  the  drum  is  approximately  about  thirty-three  cents.  It  is  possible 
that  by  next  year  they  can  be  packed  in  boxes  that  will  cost  probably 
about  twelve  cents,  thus  reducing  the  cost  of  packing.  The  cost  of  the 
sawdust  at  the  present  time  is  about  thirty-five  cents  a  sack,  holding 
twenty-five  pounds.  That  seems  pretty  high,  but  no  doubt  this  will  be 
reduced  as  the  demands  grow  for  it  and  the  growers  begin  to  pack  their 
grapes  on  a  larger  scale.  The  cost  of  cork  is,  though,  six  to  eight  cents 
a  pound.  Sawdust  is  much  lighter  than  cork,  and  it  requires  about  half 
as  much  cork  in  weight  as  it  does  sawdust,  so  there  is  not  quite  as  much 
difference  in  the  cost  of  sawdust  and  cork  as  you  might  fear. 

Some  of  the  best  commercial  grapes  for  packing  are  the  varieties 
known  as  the  Imperial  and  Malaga;  those  two  are  probably  the  best. 
The  Imperial  will  keep  quite  a  little  longer  than  the  Malaga,  until  about 
the  middle  of  January,  but  the  first  time  packing  in  sawdust  wasr  tried 

Digitized  by  VjOOQIC 


458  THE   MONTHLY   BULLETIN. 

they  kept  until  about  the  middle  of  October.  It  depends  a  great  deal 
upon  the  stage  of  ripeness  the  grapes  are  in  when  picked,  and  some 
varieties  mature  much  earlier  than  others.  In  making  tests  of  a  great 
many  different  varieties,  and  with  some  less  common  kinds,  our  greatest 
difficulties  were  in  the  fact  that  we  have  competition  with  Spain,  from 
whom  we  import  a  great  quantity.  This  Almeria  grape  comes  from 
Spain,  and  we  have  some  here,  and  you  can  see,  after  the  meeting,  in 
what  fine  condition  they  are.  Some  of  these  grapes  are  Malagas  and 
were  packed  in  September,  being  now  a  little  more  than  three  months 
that  they  have  been  packed.  We  always  test  these  grapes  out  after  we 
take  them  out  of  the  drum,  out  of  storage,  and  about  a  week  later  in 
order  to  find  out  how  much  deterioration  there  has  been  during  that 
time,  and  we  find  that  there  is  very  little  deterioration,  if  they  have  been 
kept  in  a  cold  place  after  unpacking ;  but  after  a  week,  the  deterioration 
is  quite  rapid.  If  there  are  any  questions  I  can  answer  about  this  work 
I  shall  be  glad  to  do  so. 

Mr.  Ashbury.    At  what  temperature  are  they  put  down  ? 

Mr.  Risser.  It  is  hard  to  say  exactly,  about  32  degrees  I  should  say, 
but  we  have  experimented  at  different  temperatures.  The  common  prac- 
tice was  to  ship  under  ice  to  the  east.  Some  that  are  packed  are  being 
held  here  of  course,  but  only  a  small  amount. 

Mr.  Ashbury.  Have  you  experimented  on  taking  the  grapes  out  of 
the  sawdust  and  then  putting  them  back,  and  what  has  been  the  result  ? 

]\Ir.  Risser.  It  has  been  our  experience  so  far  if  we  take  them  out  and 
put  them  back  in  storage  they  will  go  do\\Ti  very  rapidly.  It  is  necessary 
to  keep  them  right  in  that  sawdust  in  which  they  are  packed  until  ready 
for  use.  That  would  be  the  proper  way,  at  least  that  would  be  my 
opinion  as  to  that. 

^Ir.  Swett.  You  think  that  cold  storai?e  is  necessary  or  advisable 
with  the  Almeria  grape  ?  There  is  no  cold  storage  used  with  the  grapes 
shipped  from  Spain,  is  there  ? 

Mr.  Risser.  They  are  shi[)ped  without  ice  to  this  country  and  held  in 
cold  storatje.  Whether  the  grapes  in  California  or  the  common  grapes 
grown  here  would  be  different  I  don 't  know. 

]Mr.  Swett.  They  were  held  in  cold  storage  and  also  without,  is  that 
it? 

]\Ir.  Risser.  That  has  been  tried  before  I  entered  the  work.  There 
have  been  a  good  many  experiments  conducted  before  my  time. 

Mr.  Swett.  About  ten  or  fifteen  years  ago  there  were  some  investi- 
gations conducted  by  the  Stanford  University  and  there  was  found  to  be 
great  variation  in  the  type  of  grapes  in  the  same  vineyards.-  That  is, 
they  were  not  necessarily  absolutely  distinct  varieties,  but  different 
strains,  and  I  think  it  would  be  hi^rhly  ad\nsable  if  California  ever 
wanted  to  grow  that  kind  of  grape  to  send  again  to  Spain  and  select 
cuttiniTs  from  the  best  type  of  this  grape.  About  twenty-five  years  ago 
cuttings  were  imported  into  California  and  you  have  some  of  that  type 
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there  now  on  the  table.  In  the  importations  of  Spain  you  will  find 
certain  grapes  much  bel^ter  in  grading,  of  large  appearance  and  slightjy 
different  shape,  but  that  may  all  be  due  to  difference  in  environment. 

Mr.  Risser.  We  have  a  number  of  different  kinds  of  the  Almeria 
grape  in  the  experimental  vineyards,  but  I  am  not  up  on  the  same  enough 
to  give  authentic  information,  but  Mr.  Schmidt,  who  is  an  authority  on 
this  subject,  might  tell  us. 

Mr.  ScHMmT.  We  have  several  types  of  the  Almeria  grape  —  the 
Ojanez  is  generally  considered  the  best  variety.  The  Almeria  and  the 
Malaga  are  splendid  types,  but  the  Ojanez,  so  far,  I  believe,  is  considered 
the  best  variety  of  grapes  here  on  the  coast.  I  believe  they  would  keep 
until  April  if  put  up  in  sawdust.  It  hasn  *t  been  tried  as  yet,  but  we  are 
making  experiments  constantly,  and  we  have  some  types  here  now  that 
we  are  experimenting  with. 

Mr.  Swett.    Are  they  beginning  to  bear  at  all  ? 

Mr.  Schmidt.  Tliey  are,  of  course,  quite  young  as  yet,  but  they 
yielded  a  fairly  good  crop  this  year,  considering  the  variety.  We  didn't 
think  they  would  bear  at  all,  but  upon  examination  of  the  buds  they 
showed  that  the  fruit  was  spread  a  good  deal  from  out  on  the  branches, 
but  pruning  brought  out  quite  a  little,  right  around  the  crown  of  the 
vines.  Well,  we  are  going  to  put  them  up  on  this  trellis  system,  seven 
feet  high,  as  soon  as  we  can  get*  the  vines  large  enough  to  put  them  on, 
and  so  we  are  going  to  try  that  way  of  pruning  them — ^try  that  out. 
They  did  fairly  well  out  here  at  Fresno's  experiment  station  this  year. 
They  showed  a  little  black  spot  which  formed  on  the  tissues.  This  is 
rather  serious,  and  we  do  not  know  what  it  is.  We  have  sent  some  fruit 
to  Washington  for  examination,  but  as  yet,  as  far  as  I  know,  no  results 
have  been  obtained. 

Mr.  Swett.  We  have  a  few  vines  growing  at  Martinez  where  the 
trellis  system  is  used,  but  they  are  so  late  that  they  do  not  ripen  here 
before  the  winter  sets  in. 

Chairman  Cook.  It  is  a  great  satisfaction  I  know  to  all  of  us  that  we 
have  one  as  able  as  Mr.  Adams  to  discuss  this  matter  of  alkali  and  drain- 
age reclamation.  Mr.  Adams  is  of  the  Department  of  Agriculture,  and 
he  has  given  this  matter  a  great  deal  of  attention  and  is  thoroughly  con- 
versant with  this  work.  This  address  is  being  given  by  him  at  special 
request,  and  it  seems  there  was  some  little  difficulty — lack  of  time,  I 
believe — but  I  wrote  that  he  must  come,  so  he  is  with  us  to-day.  !Mr. 
Adams,  I  am  very  glad  that  we  have  the  pleasure  of  having  you  with  us 
this  morning. 
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DRAINAQE  AND  ALKALI  RECLAMATION. 

By  Frank  Adams,  Irrigation  Investigations,  U.  S.  Department  of  Agriculture, 

During  the  past  fifteen  or  twenty  years  the  owners  of  western  irri- 
gated lands  and  the  communities  dependent  on  them  for  prosperity 
have  quite  generally  come  to  realize  that  drainage  is  almost  as  funda- 
mental, even  if  not  fully  so,  as  irrigation.  Many  hundreds  of  thousands 
of  acres  of  once  highly  productive  lands  have,  acre  by  acre,  been  ren- 
dered wholly  or  partially  non-productive  through  an  excess  of  ground 
w-ater  in  the  feeding  zones  of  plants  and  the  consequent  concentration 
at  or  near  the  surface  of  excessive  quantities  of  alkali. 

While  this  condition  obtains  in  every  western  state,  it  is  usually  local- 
ized in  those  sections  of  each  state  where  considerable  quantities  of 
water  have  been  or  are  now  being  used,  where  the  irrigated  lands  are 
relatively  flat  and  distant  from  ample  natural  drainage  channels,  or 
where  lands  are  so  situated  with  reference  to  canals  as  to  receive  lateral 
seepage  from  them,  as,  for  instance,  when  they  lie  at  the  base  of  rela- 
tively steep  slopes  across  which  canals  are  run. 

If  the  excess  of  water  that  causes  injury  to  a  farm  were  merely  that 
which  the  farmer  himself  applies  in  irrigation  to  his  own  farm  over  and 
above  the  immediate  needs  of  his  crops,  little  general  injury  would  be 
likely  to  occur,  because  few  farmers  would  continue  long  to  add  water 
to  land  already  excessively  moist.  But  it  is  usually  the  water  that  seeps 
from  canals  or  from  higher  irrigated  lands,  and  the  coming  of  which 
the  individual  can  not  prevent,  that  does  the  damage. 

Drainage   Methods. 

It  would  not  be  worth  while  for  this  convention  to  listen  to  a  detailed 
description  of  the  various  methods  that  have  been  developed  in  this 
country  for  draining  irrigated  lands,  even  if  the  writer  were  a  specialist 
on  that  subject.  Those  interested  can  obtain  far  more  information  than 
I  can  give  by  reading  the  various  drainage  publications  issued  by  the 
Irrigation  and  Drainage  Investigations  of  the  United  States  Depart- 
ment of  Agriculture,  all  of  which  can  be  obtained  free  on  application 
to  the  Secretary  of  Agriculture  at  Washington.  A  few  general  obser- 
vations as  to  methods  may,  however,  be  in  place  here,  especially  as  they 
may  aid  in  making  clear  the  results  of  specific  drainage  experiments 
conducted  by  the  Irrigation  and  Drainage  Investigations  and  the  State 
Engineering  Department  of  California,  near  Fresno,  to  be  taken  up 
later  in  this  paper. 

Since  the  condition  that  makes  drainage  necessary  is  not  due  to  the 
water  applied  directly  in  irrigation,  but  rather  to  the  water  that  seeps 
from  canals  or  higher  overirrigated  ground,  the  fundamental  process 
in  drainage  is  to  intercept  the  excess  water  in  its  lateral  percolation 
along  some  hard  or  relatively  impervious  substratum,  or  in  its  rise  in 
the  form  of  ground  water.  Consequently,  the  location  and  depth  of 
drains  is  of  prime  importance.  If  it  is  feasible  to  intercept  lateral 
seepage  water  before  it  reaches  a  point  of  injury,  it  is  j^bvious,  that 
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before  locating  drains  the  subsurface  conditions  must  be  looked  into 
with  great  care.  This  simple  fact  is  mentioned  here  because  according 
to  those  who  have  been  conducting  drainage  investigations  it  is  very 
frequently  overlooked.  On  the  other  hand,  if  the  injury  comes  directly 
from  below,  by  the  rise  of  ground  water,  it  is  plain  that  drains  must 
be  large  enough  and  deep  enough,  and,  if  of  tile,  so  carefully  laid  as  to 
both  alignment  and  grade,  that  they  will  not  dog,  but  will  hold  the 
ground  water  low  enough  to  give  ample  feeding  room  for  plant  roots, 
and  generally  to  prevent  the  rise  of  water  by  capillarity  and  the  conse- 
quent accumulation  of  alkali  on  the  surface.  In  damaged  irrigated 
fields  experience  has  shown  that  6  feet  is  about  a  minimum  depth  for 
tile  drains. 

Where  the  adverse  condition  of  excessive  moisture  has  obtained  suffi- 
ciently long  to  result  in  an  excess  of  alkali,  it  is  evident  that  in  addition 
to  drainage,  assuming  the  natural  precipitation  is  not  sufficiently  heavy 
to  accomplish  reclamation  within  a  reasonable  time,  surface  flooding  is 
necessary  to  wash  out  the  excessive  salts.  Sometimes  both  drains  to 
intercept  lateral  percolation  and  drains  to  lower  the  ground  water 
coming  up  from  below  are  necessary  in  the  same  field.  Again,  where 
it  is  not  practicable  to  place  drains  deep  enough  to  collect  water  press- 
ing up  from  below,  drainage  engineers  consider  it  feasible  to  excavate 
pits  4  feet  or  more  deep  at  intervals  directly  beneath  the  drains,  which, 
when  filled  with  gravel,  readily  carry  the  water  up  to  the  level  of  the 
drains.  Occasionally,  when  water  seeps  laterally  through  gravel  before 
reaching  and  causing  injury  to  a  field,  collecting  or  **  relief  w^ells  in 
the  gravel  are  sunk  and  connected  to  the  drainage  system.  Where 
drainage  waters  can  not  readily  be  discharged  by  gravity  it  has  been 
found  feasible  to  collect  them  into  sumps,  from  which  they  can  be 
pumped  into  irrigation  canals  or  other  surface  channels  lying  above  the 
level  at  which  it  is  desired  to  maintain  the  ground  water. 

Drainage  Experiments  in  Other  States. 

Since  about  1901  the  Irrigation  and  Drainage  Investigations  of  the 
Department  of  Agriculture  have  been  conducting  drainage  experiments 
in  the  western  states,  until  recently  mostly  under  the  inmiediate  direc- 
tion of  Mr.  C.  6.  Elliott,  who  for  some  years  was  Chief  of  Drainage 
Investigations.  Experiments  conducted  near  Fresno  under  the  direc- 
tion of  Dr.  Samuel  Fortier,  Chief  of  Irrigation  Investigations,  will  form 
a  later  subject  in  this  paper,  but  before  taking  them  up  it  may  be  of 
interest  to  cite  some  of  the  results  obtained  elsewhere.  Only  brief 
mention  will  be  made  of  such  results  as  are  cited,  because  the  experi- 
ments are  described  in  detail  in  Farmers'  Bulletin  No.  371  and  in  a 
reprint  from  the  annual  report  of  the  Office  of  Experiment  Stations  for 
1910,  entitled  ** Development  of  Methods  of  Draining  Irrigated  Lands." 

Eleven  separate  drainage  experiments  were  carried  on  in  Utah  from 
1904  to  1908,  with  some  of  them  still  in  progress.  A  few  of  these  only 
will  be  mentioned. 
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Hyde  Park  Exparimant. 
This  covered  two  separate  holdings,  totaling  about  31.5  acres  in  an 
affected  belt  of  2,000  acres,  between  Hyde  Park  and  Logan,  on  which 
satisfactory  yields  had  been  obtained  for  twenty  years  prior  to  damage 
by  seepage.  The  soil  was  black  loam,  underlaid  with  yellow  clay,  both 
of  an  open  nature.  First  cereals  and  root  crops  gave  way  on  account 
of  seepage  to  hay  grasses,  the  latter  in  turn  being  replaced  by  water 
grasses.  Lines  of  8-inch  and  6-inch  tile  were  laid  4  to  4.7  feet  deep 
along  the  upper  edge  of  the  experimental  tract  to  intercept  the  seepage 
from  the  higher  lands  adjoining,  and  a  line  of  5-inch  tile  was  placed  4 
feet  deep  lower  down  to  care  for  the  seepage  that  passed  the  upper  line. 
Since  drainage,  yields  of  50  bushels  of  wheat,  100  bushels  of  oats,  and 
18  tons  of  sugar  beets  per  acre  have  been  taken  from  the  reclaimed  land. 
The  average  cost  per  acre  for  drainage  was  $15.60. 

Garland  Exparimant. 
The  area  treated  here  was  60  acres,  the  soil  being  clay  loam,  under- 
lain by  separate  strata  of  sand  and  clay  and  pockets  of  sand,  and  the 
tract  itself  being  part  of  a  flat  depression  separated  from  Bear  Eiver 
Canal  by  a  stretch  of  sandy  lands.  The  source  of  excess  water  was 
seepage  from  irrigation  and  the  canal.  Trouble  began  wuth  a  season  of 
subirrigation,  when  the  crops  were  record  breakers.  Then  several 
acres  became  drowned  out.  Eleven  farmers  joined  the  Department  of 
Agriculture  in  the  drainage  experiment.  Both  intercepting  and  outlet 
drains  were  used.  Five-inch  and  6-inch  tile  placed  4  feet  deep  led  to 
8-inch  and  10-inch  main  outlets.  The  resulting  improvement  in  this 
tract  after  drainage  was  very  marked,  not  a  trace  of  alkali  showing. 
The  average  cost  per  acre  was  $16.87.  Since  this  experiment  was  con- 
cluded a  drain-tile  factory  has  been  built  by  neighboring  farmers, 
because  the  tile  the  experiment  proved  were  necessary  could  not  be 
obtained  within  a  convenient  shipping  distance.  In  addition,  hand 
labor  has  been  displaced  in  some  cases  by  steam  trenching  machines 
suitable  to  the  soil  present  and  which  excavate  the  trench  to  the  full 
required  depth  at  one  passage. 

Richfield  Experiment. 

Tliis  covered  80  acres  in  central  Utah,  the  tract  having  a  gentle  slope 
of  about  1  foot  in  200.  The  source  of  seepage  water  was  lateral  perco- 
lation throutrh  a  sand  substratum  from  higher  lands.  Two  parallel 
lines  of  5-ineh  and  6-inch  tile  were  laid  600  feet  apart  across  the  slope, 
with  a  few  laterals  of  4-inch  tile  to  tap  particular  spots.  The  average 
depth  was  5  feet.  An  open-trencli  outlet,  first  proposed  to  reduce  cost, 
was  replaced  by  a  10-inch  pipe  drain.  Only  the  very  highest  portion  of 
the  80-acre  field  was  producing  crops  when  the  experiment  was  under- 
taken, the  balance  being  covered  with  salt  gra.ss.  After  the  work  was 
completed  a  great  deal  of  water  was  discharged,  apparently  from  every 
part  of  the  system,  damp  spots  becoming  dry  and  the  spread  of  alkali 
stopped.  The  writer  has  not  at  hand  the  results  of  this  experiment  to 
date,  but  conditions  were  reported  so  gratifying  that  o^er  DTdw^^- 
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were  undertaken  in  the  same  locality,  including  the  formation  of  a 
drainage  district  of  1,000  acres.  One  of  the  farmers  in  the  tract  sub- 
jected his  land  to  a  thorough  leaching  process  and  was  confident  of 
general  success.     The  acre-cost  in  this  experiment  was  $14.02. 

Expdrimdnts  Near  Fresno. 
It  is  not  necessary  to  multiply  instances  from  other  states  of  .success- 
ful experiments  in  draining  irrigated  land  injuriously  affected  by  the 
rise  of  ground  water  and  alkali  accumulations.  This  is  especially  the 
case  since,  as  already  mentioned,  experiments  have  been  conducted  in 
the  near  vicinity  of  Fresno.  The  first  work  done  here  was  on  the  Taft 
and  Hansen  farms  at  Pig  and  Central  avenues,  three  miles  south  of  the 
city,  and  was  under  the  Bureau  of  Soils  of  the  Department  of  Agri- 
culture. The  plan  was  to  drain  into  a  sump  and  then  lift  the  drainage 
water  into  Central  Canal  by  means  of  a  3-inch  centrifugal  pump 
operated  by  a  water  wheel  in  the  canal.  The  first  tile  installation  was 
partially  unsatisfactory,  but  it  was  replaced  by  a  larger  one.  The 
pump  was  operated  for  several  years  whenever  there  was  water  in 
Central  Canal  to  turn  the  water  wheel.  This  was  not  suflSciently 
steady,  however,  to  hold  the  ground  water  at  a  sufficiently  low  level, 
because  during  the  season  of  high  ground  water  here  a  few  hours  only 
are  required  after  stopping  a  drainage  pump  to  have  the  ground  water 
reach  its  former  level.  In  1908,  owing  to  the  unsatisfactory  power 
supplied  by  the  current  wheel  in  the  canal,  a  portion  of  this  tract  was 
connected  with  a  new  drainage  system  on  the  west  and  north,  which 
was  installed  in  that  year  on  the  farms  of  J.  and  Fred  W.  Hansen. 
This  new  system  will  be  considered  later. 

Fresno  Drainage  Survey  of  1902. 
In  1902  a  general  drainage  survey  was  made  in  the  vicinity  of  Fresno 
hy  Prof.  0.  V.  P.  Stout,  under  the  general  direction  of  Mr.  Elwood 
Mead,  then  Chief  of  Irrigation  Investigations  in  the  Department  of 
Agriculture,  in  order  to  understand  the  engineering  problems  involved 
in  the  proper  drainage  of  this  region,  the  necessity  of  drainage  being 
so  evident  that  it  was  assumed.  As  a  result  of  this  survey  two  general 
plans  for  the  relief  of  about  18,000  acres  south  and  west  of  Fresno 
were  prepared  by  Mr.  C.  G.  Elliott,  then  Chief  of  Drainage  Investiga- 
tions. One  plan  involved  8  parallel  open  drains  one  half  mile  apart, 
extending  from  the  eastern  boundary  of  the  district  west  to  an  inter- 
cepting drain  leading  to  Fresno  Slough,  20  miles  distant.  The  second 
plan  considered  dividing  the  proposed  drainage  district  into  18  sub- 
districts,  averaging  in  size  from  800  to  1,700  acres.  Parallel  lines  of 
tile  from  8  to  22  inches  in  diameter  were  to  take  the  place  of  the  open 
drains  in  the  first  plan.  Instead  of  being  carried  20  miles  in  a  drainage 
channel  leading  to  Fresno  Slough,  the  drainage  water  was  to  be  pumped 
from  collecting  sumps  to  the  various  irrigation  canals.  The  estimated 
acre-cost  of  the  tile  system  was  $13  to  $14,  with  that  of  the  0f)en  system 
possibly  a  little  larger.  No  action  was  taken  by  the  Fresno  farmers  as 
a  result  of  this  survey  and  report.  ^  i 
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Experiments  on  the  Dore  and  Baker  Tracts. 

In  1906  additional  work  was  undertaken  by  the  Irrigation  Investi- 
gations and  the  State  Engineering  Department  of  California  in  the 
Fresno  lands  needing  drainage,  the  purpose  this  time  being  to  show 
experimentally  the  benefits  of  drainage.  Two  tracts  were  selected  for 
experiments,  one  of  20  acres  at  North  and  Elm  avenues,  known  as  the 
Baker  tract,  and  one  of  40  acres  on  the  farm  of  Mr.  John  S.  Dore,  three 
and  one  half  miles  west  and  one  half  mile  south  of  the  Baker  tract. 
The  Baker  tract  is  underlain  unevenly  with  hardpan  and  the  accumu- 
lation of  alkali  was  thought  to  be  as  heavy  as  on  any  other  tract  in  the 
affected  district.  About  one  half  of  the  tract  had  never  produced  crops 
of  any  kind  and  practically  no  profits  had  been  obtained  from  the  rest 
for  several  years.  The  Dore  tract,  on  the  other  hand,  was  a  finely  kept 
vineyard  that  had  been  very  profitable  but  that  had  begun  to  fail 
rapidly,  about  one  fourth  of  the  vines  being  already  dead. 

The  plans  of  the  experiments  on  the  Baker  and  Dore  tracts  and  the 
immediate  results  obtained  are  fully  discussed  in  Bulletin  217  of  the 
Office  of  Experiment  Stations  of  the  Department  of  Agriculture.  Both 
experiments  involved  the  laying  of  main  and  lateral  tile  lines,  ranging 
from  8  inches  down  to  4  inches  in  diameter,  and  leading  to  sumps  from 
Avhich  the  drainage  water  could  be  lifted  by  electric  pumping  plants  and 
carried  to  nearby  irrigation  canals.  The  least  depth  at  which  the  tile 
was  laid  was  3.5  feet,  the  average  depth  being  4.5  feet  and  the  outlets 
into  the  sumps  being  6  or  7  feet  below  the  surface.  The  local  diflBculties 
encountered  are  fully  detailed  in  the  bulletin  mentioned,  including  the 
necessity  for  blasting  the  hardpan  on  part  of  the  Baker  tract  at  a  cost 
of  about  $10  to  about  $14  per  acre.  After  the  tile  and  pumping  systems 
had  been  completed  both  tracts  were  flooded  to  a  depth  of  about  12  or 
more  inches.  The  Baker  tract  was  flooded  intermittently  through  the 
spring  of  1907.  On  the  Dore  tract  flooding  occurred  for  ten  days  the 
first  spring,  and  from  the  following  fall  to  the  first  week  in  March,  1908. 

.  Results. 
Baker  Tract. — Following  the  flooding  and  the  operation  ff  the  pump- 
ing plant  on  this  tract  a  marked  improvement  was  apparent  in  the  color 
and  tilth  of  the  soil.  Two  small  tracts  were  planted  to  muscat  vines, 
practically  all  of  which  lived  and  made  a  healthy  growth  throughout 
the  first  summer.  The  remainder  of  the  tract  was  seeded  about  June 
1st,  four  acres  planted  to  sorghum  growing  spotted  patches  of  fodder 
8  or  9  feet  high  and  yielding  1.5  tons  per  acre,  the  spotting  being  due 
to  the  presence  of  hardpan  on  the  one  hand  and  to  the  breaking  up  of 
some  of  this  hardpan  by  blasting  on  the  other.  This  tract  has  not  been 
flooded  since  the  time  of  the  experiment  in  1907  and  1908  and  the  pump 
has  not  been  operated  by  the  owner  of  the  tract  since  1909.  Neither 
lias  the  owner  made  any  effort  to  cultivate  or  crop  it  since  then,  with 
the  exception  of  seeding  a  small  portion  to  barley  the  first  season  after 
the  experiment  was  concluded  by  the  Irrigation  Investigations.  At 
present  the  tract  is  abandoned  to  Bermuda  and  salt  gras^pasture  and 
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to  the  casual  observer  indicates  a  total  failure  of  the  experiment.  But 
an  examination  of  the  tract,  interviews  with  those  who  are  familiar  with 
it,  and  interviews  with  the  owner  suggest  the  very  evident  conclusion 
that,  in  spite  of  the  exceedingly  poor  soil  involved,  largely  due  to  the 
unfavorable  hardpan  condition,  the  plan  of  drainage  was  entirely  satis- 
factory and  that  if  it  had  been  persisted  in  by  the  owner,  instead  of 
encouraging  a  return  to  Bermuda  pasture,  a  permanent  improvement 
would  have  resulted  over  at  least  a  portion  of  the  twenty  acres.  Rather 
than  demonstrating  the  failure  of  drainage  in  this  section,  it  is  believed 
that  the  experiment  on  the  Baker  tract  shows,  first,  that  there  are  diffi- 
culties connected  with  drainage  of  the  very  poor  land,  and  second,  that 
thorough  and  persistent  farming  is  as  necessary  as  a  good  tile  system. 

Dore  Tract, — When  the  experiment  was  undertaken  on  this  tract  in 
1907  it  was  estimated  by  the  owner  that  at  the  rate  the  vines  were  then 
dying  the  entire  forty  acres  would  become  unproductive  from  the  rise 
of  ground  water  and  alkali  within  a  few  years.     Of  1,000  young  vines 
set  out  in  April,  1908,  after  flooding  and  draining.  95  per  cent  made  a 
very  strong  growth  and  lived.     In  addition  old  vines  that  had  practi- 
cally ceased  to  throw  out  shoots  began  to  do  so,  although  these  nearly 
dead  vines  ultimately  succumbed.     The  old  producing  vines  made  a 
more  healthy  growth  than  for  several  years,  remaining  green, throughout 
the  summer  instead  of  turning  yellow  with  the  first  hot  days  of  June, 
ixs  before.     According  to  Mr.  Dore,  an  equally  marked  effect  was  then 
and  has  since  been  produced  on  the  quantity  and  quality  of  the  yield. 
The  experiment  was  concluded  by  the  Irrigation  Investigations  in  1909, 
but  the  tract  has  been  revisited  by  the  writer  within  the  present  week. 
The  land  has  been  neither  flooded  nor  irrigated  since  1908,  and  no  new 
plantings  of  vinas  have  been  made  later  than  one  year  following  the 
period  of  the  experiment.     Some  more  of  the  old  producing  vines  have 
died,  several  acres  of  the  land  thus  bared  beine  planted  to  pome- 
granates.    Some  of  the  pomegranates  have  also  died,  but  those  were 
located  alike  in  the  land  most  free  from  and  most  charged  with  alkali, 
and  the  owner  attributes  their  failure  to  causes  otlier  than  alkali  which 
he  can  not  explain.     But  the  young  vines  that  have  been  planted  and 
that  have  not  been  injured  by  other  causes  have  apparently  made  a 
highly  satisfactory  growth  and  beyond  any  question  whatever  demon- 
strate the  entire  success  of  the  experiment.     Some  of  the  old  vines  are 
still  dropping  out  in  patches  and  it  is  evident,  so  far  as  conclusions  are 
warranted  from  casual  observations,  that  the  land,  which  has  had  abso- 
lutely no  surface  water  since  the  experiment  was  in  progress  in  1908 
other  than  light  precipitation,  needs  additional  leachings.     Owing  to 
the  continued  low  price  of  raisins  Mr.  Dore  has  not  been  encouraged  to 
replant  his  vineyard  where  vines  are  missin<?,  believing  that  possibly 
alfalfa  will  be  more  profitable,  considering  all  circumstances.     Conse- 
quently results  are  not  available  for  young  vinos  over  the  entire  forty 
acres.     Not  one  acre  of  Mr.  Dore's  tract  has,  however,  gone  back  to 
pasture,  for  with  the  exception  of  a  brief  period  each  season  when  the 
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ground  water  is  highest  throughout  the  district,  the  drainage  pump  has 
held  it  down  to  a  safe  level,  in  spite  of  the  high  level  of  ground  water  in 
all  of  the  surrounding  country. 

Drainage  qn  Hansen  Farm. 

During  the  progress  of  the  drainage  experiments  on  the  Baker  and 
Dore  tracts  part  of  the  work  was  done,  at  wages,  by  a  comparatively 
young  farmer  of  the  neighborhood  who  had  seen  his  father  s  forty  acres 
grow  from  a  land  of  tar  weeds  to  a  $20,000  vineyard  and  then  .back 
F.gain,  after  the  rise  of  ground  water  and  alkali,  until  for  an  entire  year 
prior  to  1907  it  was  carried  on  the  market  without  a  buyer  for  about 
one  fifth  of  the  former  estimated  value.  What  this  farmer  got  out  of 
his  connection  with  the  Baker  and  Dore  tracts  was  more  than  his  wages 
and  his  contract  price  for  pumping  water  during  the  construction 
period.  He  got  a  knowledge  of  how  to  drain  and  an  appreciation  of 
the  results  that  could  be  made  to  follow.  He  already  had  twenty  acres 
of  his  own  and  about  $600  in  cash,  and  with  the  assistance  of  the  Irriga- 
tion Investigations  in  laying  out  his  system  set  about  draining  his  own 
twenty  acres,  eighty  acres  on  the  home  ranch,  and  an  additional  twenty 
acres  adjoining  which  he  purchased.  Joining  his  neighbor  on  the  south, 
whose  forty-acre  tract  was  in  the  original  Taft-Hansen  experiment  of 
the  Bureau  of  Soils,  he  changed  the  original  position  of  the  Taft-Hansen 
pumping  plant,  advanced  $300  to  the  local  power  company  to  get  their 
power  line  made  accessible,  and  zig-zagged  a  6-inch  and  8-inch  line  of 
tile  through  the  property  from  northeast  to  southwest  to  the  collecting 
sump  and  pumps.  One  6-inch  lateral  was  run  north  into  a  corner  of 
the  sixty-acre  home  place ;  and  an  8-inch  lateral  was  run  east  to  tap  the 
land  of  his  co-operating  neighbor. 

This  homemade  drainage  system  on  the  Hansen  farm  wa«s  laid  in 
October  and  November,  1908.  In  1909  ten  acres  were  leveed,  flooded, 
find  seeded.  This  was  added  to  by  eight  acres  in  1910  and  by  nineteen 
acres  in  1911,  and  the  work  of  flooding  an  additional  forty  acres  will  be 
started  as  soon  as  water  is  available  for  the  purpose  in  the  canaLs.  The 
f'cre-cost  of  the  drainage  system  was  $12  on  the  F.  W.  Hansen  forty 
acres  and  $15  on  the  remaining  eighty.  Nineteen  of  the  twenty  acres 
purchased  on  borrowed  money  in  1908  in  1912  yielded  seven  tons  of 
alfalfa  per  acre,  according  to  the  figures  of  the  owner,  which  sold  for  $10 
per  ton,  or  a  total  of  five  times  the  original  cost  of  the  drainage  system 
for  the  same  area.  This  land  was  seeded  in  1909  and  1910.  Another 
nineteen  acres  seeded  in  the  spring  of  1912  and  lying  at  the  far  diagonal 
corner  of  the  tract,  in  the  same  season  gave  a  measured  yield  of  ninety 
tons  of  alfalfa,  which  if  sold  at  the  price  brought  by  the  alfalfa  from  the 
other  nineteen  acres,  viz,  $10  per  ton,  would  have  paid  the  purchase 
price  of  the  twenty  acres  of  which  the  nineteen  acres  is  a  part,  plus  the 
original  cost  of  the  tile  drains.  This  land  has  been  flooded  and  drained 
for  three  years  prior  to  seeding.  Of  the  nineteen  acres,  eight  acres  has 
received  its  entire  irri^ration  water — it  was  irrigated  heavily  four  times 
in  1912 — from  the  drainage  pump,  sustaining  so  far  as  is  possible  with 
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cne  season's  work  the  conclusion  of  those  who  have  from  the  first  main- 
tained, after  numerous  analyses  of  the  drainage  water,  that  the  drainage 
water  here  is  entirely  satisfactory  for  irrigation.  Starting  in  1908  with 
forty  acres  and  a  debt  of  $1,800,  this  farmer,  by  applying  knowledge  he 
had  gained  through  his  connection  with  the  Baker  and  Dore  experi- 
ments, has  in  less  than  five  years  cleared  his  debt,  built  one  barn  and 
repaired  another,  and  maintained  a  family  of  seven  children  from  the 
profits  of  land  that  before  drainage  had  an  approximate  value,  as  esti- 
mated by  a  conservative  Fresno  banker,  of  about  $50  per  acre.  Of  the 
land  drained  by  the  co-operating  neighbor,  sixteen  acres  of  alfalfa 
seeded  in  1910  yielded  an  estimated  100  tons  in  1911  and  an  estimated 
112  toes  in  1912.  A  near-by  twenty  acres  which  is  underlain  with  tile, 
but  from  which  no  water  has  been  pumped  for  three  years,  is  in  salt  and 
Bermuda  grasses,  yielding  at  the  most  seven  or  eight  months  of  pasture 
at  the  rate  of  about  two  acres  per  cow. 

Conclusions. 
There  lies  in  the  general  neighborhood  of  Fresno,  as  determined  by 
surveys  and  studies  of  the  Department  of  Agriculture,  something  like 
200,000  acres  of  land  now  needing  or  coming  to  need  drainage.     In  one 
i'orm  or  another  the  story  has  many  times  been  told  of  the  well-kept 
avenues  lined  with  beautiful  shade  trees  which  lead  out  from  this  city 
to  the  districts  in  which  only  dead  stumps  and  Bermuda  and  salt  grass 
l>astures  mark  the  places  where  valuable  orchards  and  vineyards  once 
flourished.     Whether  the  former  value  of  these  orchards  and  vineyards 
was  $350  per  acre,  as  has  been  estimated  by  some  writers,  or  only  $200 
per  acre,  as  was  yesterday  estimated  by  a  Fresno  banker  who  has  lived 
here  many  years,  the  social  and  economic  changes  that  have  come  to  the 
most  badly  affected  districts  are  clearly  evident.     Whether  these  seeped 
lands,  undrained  and  in  pasture,  are  worth  over  $100  per  acre,  as  some 
of  the  owners  claim,  or  only  $50  per  acre,  which  is  the  highest  price  one 
conservative  investor  says  he  is  willing  to  pay,  it  is  plain  that  this  fine 
oity  of  Fresno  could  not  long  prosper  if  the  surrounding  farmers 
obtained  no  higher  returns  than  can  come  from  salt  and  Bermuda 
prrasses.     It  is  true  that  at  the  recent  prices  of  raisins,  many  vineyards 
may  face  a  loss  on  a  season's  operations,  but  what  of  the  Bermuda  grass 
frrower  when  butter  fat  gets  back,  say,  to  20  cents  a  pound?     With  the 
^'ross  profits  from  such  a  price,  how  many  pianos  and  automobiles  can 
the  Bermuda  and  salt  grass  dairyman  buy  after  paying  for  the  alfalfa 
bis  herd  needs  when  there  is  no  feed  in  the  pasture?    Nor  is  the  ques- 
tion of  drainage  of  interest  only  to  the  dairyman.     How  long  can  the 
real  estate  of  Fresno  City  maintain  its  present  high  value,  how  long  can 
there  be  fine  libraries  and  fine  stores  here,  how  long  can  the  county 
continue  to  hold  its  reputation  for  wealth  and  productiveness  if  the  old 
landmarks  among  the  farms  shall  permanently  give  way  to  the  leaning 
sratepost  and  the  decaying  buildings  of  the  alkali-affected  districts? 
It  is  true  that  large  areas  about  Fresno  are  not  as  badly  affected  as  the 
section   in   which   experiments   have   been   made,    and   are   producing 
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heavily;  but  it  is  also  true  that  some  of  these  also  may  ultimately  be 
affected. 

That  a  feasible  plan  of  drainage  for  the  too-moist  lands  about  Fresno 
is  bound  to  come  can  not  be  questioned.  The  citizens  here  have  fre- 
(^uently  asked  the  assistance  of  the  office  with  which  I  am  in  my  small 
way  connected,  and  the  response  made  has  been  fully  commensurate 
with  the  means  of  those  in  charge.  Possibly  the  office  can  be  of  no 
further  help.  The  experiments  outlined  in  this  paper,  however,  addi- 
tional experiments  in  progress  at  the  instance  of  the  local  power  and 
irrigation  interests,  and  the  successful  resort  to  drainage  on  the  George 
C.  Roeding  and  the  Sunnyside  tracts,  seem  to  furnish  all  needed  dem- 
onstration of  the  feasibility  of  removing  the  injury  that  has  been  done. 
Possibly  difficulties  not  now  foreseen  will  arise  in  carrying  out  larger 
undertakings  than  those  now  under  way,  but  those  who  are  profes- 
sionalh'  thoroughly  familiar  with  drainage  and  alkali  reclamation 
throughout  the  west,  as  well  as  here,  declare  the  drainage  of  the  sections 
about  Fresno  needing  it,  not  only  feasible  and  practicable,  but  fully 
warranted  by  the  results  that  have  been  obtained  elsewhere. 

The  formation  of  one  or  more  drainage  districts  about  Fresno  has 
frequently  been  suggested.  In  fact,  our  drainage  district  act  was 
drafted  with  conditions  here  especially  in  view.  It  is  believed  that  the 
time  has  never  been  more  opportune  for  action  and  accomplishment 
than  now. 

X  ■iiAiRMAN  Cook.  This  has  certainly  been  a  most  admirable  paper, 
and  will  be  read  with  interast  by  all  in  California,  because  in  every  part, 
more  or  less,  there  is  this  alkali  land.  Drainage  in  the  land  will  be  a 
great  advantage,  and  certainly  will  be  very  valuable  and  not  onl.v  could 
this  work  be  carried  on  in  Fresno,  but  in  every  part  of  southern  Cali- 
fornia at  great  advantage,  because  there  is  considerable  alkali  down 
there,  as  well  as  up  here.  Land  there  became  absolutely  worthless,  but 
they  began  drainage  and  washing  out  the  alkali,  costing  about  twelve 
dollars  per  acre,  but  now  they  raise  wonderful  crops  of  alfalfa.  Ladies 
and  gentlemen,  we  ought  to  have  a  stirring,  lively  discussion  on  this  sub- 
ject, and  I  hope  you  will  all  take  part  in  it.     Who  will  be  first? 

A  ^Member.  We  here  in  Fresno  are  thoroughly  interested  in  this 
question.  Twenty-eight  years  ago  this  drainage  was  first  suggested 
in  this  valley.  I  should  like  to  hear  just  a  few  words  from  Miss  Hatch, 
who  can  tell  us  what  this  alkali  has  done  for  us  here. 

]\riss  Hatch.  I  cannot  tell  all  the  efforts  I  made  to  interest  the 
residents  of  central  California  and  arouse  thein  to  this  danger,  but  to 
no  avail.  They  said  the  expense  would  be  greater  than  the  valley  was 
wortli.  But  I  was  a  resident  and  was  one  of  the  few  who  waked  up  to 
the  idea  that  drainage  was  the  only  thing  that  would  save  us  from 
destruction.  I  talked  and  talked  with  various  residents  here,  but  they 
wouldn't  listen,  and  I  have  had  this  experience  of  seeing  it  go  to 
destruction  because  none  were  ready  to  light  against  it.  That  land 
to-day  is  largely  given  over  to  growing  Bermuda  grass  and  saltjgrass, 
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and  they  all  know  that  to-day — ^know  what  I  told  them  over  and  over 
again  years  ago,  and  now  they  come  to  me  and  say,  it  happened  exactly 
as  you  told  us  it  would,  and  our  land  has  gone  because  we  neglected  to 
realize  what  was  happening  and  neglected  to  do  anything  for  it. 

Mr.  Aaronsohn.  The  question  of  overflowing  lands  is  not  as  danger- 
ous with  us,  as  we  do  not  have  any  great  quantity  of  water,  and  then 
there  is  another  question.  The  art  of  irrigation  cannot  be  acquired 
from  the  very  start ;  it  takes  a  long  time  for  a  farmer  to  learn  how  to 
use  water  on  his  land  and  in  our  country,  where  w^e  have  been  engaged 
in  agriculture  thousands  of  years,  nearly  everj'^  farmer  who  has  water 
at  his  disposal  for  irrigation  knows  how  to  make  use  of  it,  and,  therefore, 
the  danger  of  overflowing  the  land  and  bringing  in  too  much  alkali  is 
not  a  problem  with  us.  Still,  in  some  parts  of  our  country,  especially 
in  the  southern  parts  of  Palestine  and  upon  the  Dead  Sea  wastes  of  the 
Sahara,  there  are  large  quantities  of  salt  in  the  water,  and  it  happens 
very  often  that  patches  of  land  have  been  cultivated  for  a  number  of 
years  that  are  so  full  of  alkali  that  it  does  not  pay  to  put  any  more  crops 
on  them.  But  then  the  natives  have  a  very  simple  way  of  getting  rid  of 
the  alkali.  As  you  know,  land  is  very  cheap  there ;  they  rent  this  land 
for  a  year  or  two  and  wait  until  they  have  plenty  of  rainfall,  and  then 
the  rain  washes  out  the  alkali  from  the  soil,  and  generally  our  engineers 
and  farmers  come  to  this  result — that  before  they  begin  to  study  a 
system  of  irrigation,  when  they  come  to  realize  that  it  paVs  to  wait  for 
the  rains  to  drain  off  the  alkali  rather  than  to  spend  the  same  time, 
besides  the  great  expense,  to  establish  a  system  of  drainage.  Irrigation 
without  drainage  is  considered  in  our  country  by  the  most  progressive 
farmers  as  a  very  dangerous  thing  and  leads  to  overflowing  of  lands, 
making  it  too  rich  in  alkali.  This  idea  of  all  irrigation  engineers  in 
theory  has  a  splendid  underlying  principle,  that  they  have  to  take  care 
of  the  drainage  question  before  they  bring  in  water  for  irrigation. 

Mr.  Hutchinson.  Speaking  of  the  benefits  of  drainage,  I  only  want 
to  say  a  few  words.  That  is,  I  was  talking  with  the  gentlemen  to  whom 
Mr.  Dore  delivered  his  raisins  this  year — Griffin  &  Skelley  Company. 
His  raisins  were  the  best  of  any  delivered  to  the  packing-house  this 
year.  If  ]Mr.  Dore  were  here  he  could  tell  you  something  about  the 
matter.  I  do  not  know  what  has  been  done  previously,  but  this  year, 
whether  it  came  from  the  effect  of  his  taking  the  best  care  or  not  I  do 
not  know,  but  I  am  perfectly  willing  to  give  the  drainage  of  his  lands 
the  credit  and  if  many  of  our  men  living  here  would  drain  their  lands, 
it  would  certainly  be  a  very  great  advantage  to  all  lands  adjoining. 
We  have  heard  ]\Iiss  Hatch  tell  us  about  hers.  I  have  heard  her  on 
several  occasions  talking  of  drainage,  but  she  couldn't  get  any  of  her 
neighbors  to  take  hold  of  the  work.  I  am  sorry  she  did  not  say  what  the 
damage  was,  but  it  was  immense.  I  understand  that  only  a  few  years 
before  she  was  offered  for  that  place  of  hers  sixty-five  thousand  dollars. 
I  think  she  sold  it  for  about  five  thousand.  I  am  not  certain,  I  haven 't 
her  permission  to  say,  but  I  want  to  show  the  people  the  difference 
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between  caring  for  their  lands  as  they  should,  and  joining  together, 
draining  certain  sections  of  land  and  getting  full  value  for  it,  and 
letting  it  go  with  no  care  or  drainage  whatever. 

Mr.  Adams.  Yesterday  I  asked  a  banker  here  in  Fresno,  who  had 
refused  to  loan  a  cent  on  certain  land  lying  near,  how  much  wall  you 
loan  on  that  land  if  it  is  drained  and  planted  in  alfalfa?  His  answer 
was,  he  would  consider  it  good  security  for  ninety  to  one  hundred 
dollars  per  acre  at  least. 

]\Ir.  Rlxford.  In  regard  to  this  universal  condemnation  of  alkaline 
land,  I  want  to  say  something  in  favor  of  alkali.  We  have  discovered 
one  plant  that  flourishes  in  alkaline  land,  and  that  is  the  date  palm.  I 
have  visited  the  date  garden  at  Tempe,  Arizona,  where  the  whole  sur- 
face was  white  with  alkali,  and  those  palms  were  growing  there  to 
*'beat  the  band.'*  You  can  plant  them  when  they  are  very  young  in 
strong  alkali,  but  after  the  plants  are  two  or  three  years  old  they  will 
flourish  in  land  that  is  so  alkalined  that  none  but  salt  brush  will  grow. 
I  am  satisfied  that  a  good  deal  of  alkaline  land  in  the  San  Joaquin 
Valley  will  grow  dates  by  planting  the  better  varieties — ^the  Rhars  and 
Deglet  Nours. 

]\Ir.  Stephens.  There  is  a  very  important  matter,  one  that  the 
fruit  growers  of  this  State  are  deeply  interested  in,  and  I  would  like  to 
take  a  few  minutes'  time  right  here.  It  is  this  Railroad  Comrfiission; 
whether  the  growers  are  back  of  this  proposition,  whether  they  want  it 
and  are  willing  to  ask  for  it  or  not,  and  every  fruit  grower  interested 
should  be  willing  to  attach  his  signature  to  this  petition,  and  if  the 
petition  can  be  passed  around  and  not  interfere  with  the  meeting  and 
signed  by  the  growers  who  wish  to  sign  it,  it  would  be  a  good  thing. 
This  is  a  very  important  matter,  of  more  importance  than  any  other 
action  we  have  taken  up  here  in  this  convention.  If  you  want  anything, 
ask  for  it ;  show  that  you  want  it,  and  if  you  do.  that  you  will  get  what 
you  want.  Show  the  Railroad  Commission  that  you  are  in  earnest  over 
this  matter  and  you  are  bound  to  get  your  rights.  I  hope  every  grower 
will  attach  his  signature  to  this  petition,  and  in  so  doing  he  will  show 
that  he  desires  the  Railroad  Commission  to  take  this  matter  up. 

]\Iember.  I  would  suggest  that  everybody  take  a  copy  of  this  peti- 
tion home,  that  every  county  commissioner  be  requested  to  take  a  copy 
of  this  petition  home  and  get  signatures  to  it  and  then  send  it  on  to  Mr. 
Russ  Stephens  at  Sacramento. 

Mr.  Garden.  I  would  suggest  that  the  secretary  ought  to  be  in 
charge  of  this  railroad  petition  and  furnish  a  sufficient  number  of  this 
resolution,  so  that  the  commissioner  in  each  county  can  hand  a  resolu- 
tion to  each  inspector  on  his  rounds,  and  in  that  way  I  think  he  could 
reach  everv  grower  in  the  State. 
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CALIFORNIA  CUBED  FRUIT  EXCHANGE. 

By  J.  P.  Daboitz,  Sacramento.  Gal. 

Ladies  and  Gentlemen:  I  believe  that  Dr.  Cook  has  well  stated  the 
matter  when  he  says  this  is  an  important  question,  and  I  should  have 
been  pleased  if  I  could  have  had  time  to  have  prepared  a  paper  which 
would  very  definitely  cover  the  situation  and  put  it  in  such  a  way  that 
it  would  become  a  matter  of  record  and  be  considered.  Therefore,  on 
such  short  notice,  I  shall  simply  have  to  give  you  a  random  talk  and  do 
the  best  I  can  to  give  you  some  leading  points  and  allow  you  to  do  the 
necessary  thinking  to  fill  it  out  and  make  it  sound  as  though  it  might 
have  been  carefully  written. 

This  is  an  age  of  progress.  In  religion  men  are  coming  to  do  their 
own  thinking  rather  than  allowing  the  preachers  to  do  it  for  them.  In 
the  matter  of  politics  we  have  the  evidence  of  progress  about  us  every 
day.  You  know  that  the  ** elephant"  and  the  *' moose''  both  claim  to  be 
progressive  now,  and  even  that  staid  old  character,  the  *' donkey,'*  is 
claiming  to  be  progressive.  Now,  in  the  matter  of  fruit  marketing,  the 
growers  are  just  beginning  to  wake  up  and  realize  what  progressive 
ideas  might  mean  to  them.  We  have  had  progressive  ideas  presented 
to  us  in  the  matter  of  cultivation  and  propagation  of  fruits,  until  now 
we  are  producing  in  quantity  and  quality  something  that  is  worthy  of 
consideration.  We  are  not  ready  to  take  any  back  seat  on  these  points, 
but  in  the  matter  of  compensation  for  our  efforts  in  that  direction  we  lag 
behind.  Furthermore,  the  fruit  grower  devotes  his  efforts  and  time 
toward  producing  the  very  best  that  he  can,  but  has  given  no  thought 
apparently  to  the  matter  of  marketing  his  fruit.  Now  there  is  perhaps 
a  cause  for  this,  and  that  is  the  grower  works  individually.  He  works 
all  day  among  his  trees  and  vines,  they  are  his  companions,  and  when 
evening  comes  he  is  tired.  Sometimes  he  will  read  a  fruit  paper,  more 
often  he  wants  to  go  to  bed  and  rest.  On  the  other  hand,  the  people 
who  are  at  the  market  end  of  the  business  are  necessarily  associated  with 
each  other,  and  they  are  continually  studying  the  market  end  of  the 
problem  and  sharpening  their  wits  on  each  other.  They  are  getting 
next  to  the  proposition,  and  therefore  are  keenly  alive  to  the  situation, 
as  they  must  be  for  self  protection.  We  find  that  the  retailers  have 
their  organized  associations;  we  find  that  the  wholesalers  have  their 
organized  associations;  we  find  that  the  lawyers  are  organized,  and 
they  name  their  fee  bill ;  we  find  that  physicians  are  organized,  and  they 
name  their  fee  bill;  and  we  find,  in  fact,  that  the  hodcarriers  are 
organized,  and  that  they  name  their  fee  bill.  We  find  the  Japanese, 
who  have  invaded  our  sunny  clime,  have  even  organized,  and  when  your 
fruit  is  ready  to  move  they  have  got  you ;  they  name  their  fee  bill,  and 
you  have  got  to  come  through.  And,  strange  to  say,  the  fruit  grower  is 
not  willing  to  organize.  He  gives  no  thought  to  his  fee  bill  until  he  is 
nearly  starved  to  death  and  forced  into  it. 

The  conditions  of  the  fruit  market  during  this  season  he^  been^uch 
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that  the  growers  in  many  cases  have  been  forced  to  wake  up  and  take 
some  steps  toward  adjusting  the  matter.  What  would  you  think  of  a 
man  who  never  played  a  game  of  cards  in  his  life,  and  who  could  not 
toll  the  names  of  more  than  three  or  four  cards  in  the  deck,  that  should 
attempt  to  go  to  a  table  and  play  cards  for  money  with  men  who  had 
had  years  of  experience  in  gambling  ?  Well,  they  would  have  him  tied 
hand  and  foot.  That  is  an  illustration  of  where  the  fruit  grower  now 
stands,  giving  absolutely  no  time  or  thought  to  the  determining  of  what 
he  should  have  for  his  efforts  and  the  product  of  his  labor,  and  how  he 
is  going  to  get  it.  On  the  other  hand,  is  a  band  of  men  who  have,  for 
several  thousand  years,  been  sharpening  their  wits  in  attempting  to 
get  the  best  of  everything  in  trade,  and  they  come  and  make  a  bargain 
with  the  fruit  grower  for  his  fruit.  What  chance  has  he  ?  How  can  he 
hold  his  own?  He  simply  cannot,  and  he  has  to  take  what  the  other  has 
a  mind  to  give.  Unless  the  fruit  growers  will  organize  and  by  organiza- 
tion put  the  marketing  of  their  fruit  in  the  hands  of  some  one  who  is 
qualified  in  a  measure,  at  least,  to  meet  these  others  on  their  own 
ground  and  on  a  fair  basis,  they  will  fail  utterly.  To  succeed  they  must 
organize  and  then  they  can  thresh  it  out ;  then  there  is  some  possibility 
of  the  grower  getting  what  he  ought  to  have  for  the  product  of  his 
labor.     Nothing  in  the  world  but  organization  will  do  it. 

We  heard  Dr.  Powell  tell  us  last  evening  something  about  the 
orange  and  lemon  business  and  how  the  growers  of  these  products  had 
combined  and  were  able  to  market  their  fruit  without  involving  specula- 
tion, and  on  the  other  hand  he  called  attention  to  the  fact  that  the  lemons 
produced  in  Europe  are  handled  on  a  purely  speculative  basis  and  so 
marketed.  Do  you  know  that  the  cured  fruits,  that  is,  raisins,  prunes, 
peaches  and  apricots,  and  everything  that  is  dried  in  that  way,  have 
been  marketed  up  to  the  present  moment  on  a  purely  speculative  basis  ? 
Now,  I  am  not  here  to  condemn  particularly  the  packers,  because  I  am 
inclined  to  think  that  some  packers  at  least  are  white  men,  who  would 
be  inclined  to  pay  the  grower  all  they  can  and  be  safe  themselves.  But 
let  us  suppose  that  one  of  these  packers  is  named  Smith,  and  Jones  is 
another,  and  that  Smith  wants  to  do  his  best  for  the  grower,  and  that 
Jones  wants  to  do  the  best  he  can  for  Jones.  Now  what  is  the  result 
under  conditions  purely  speculative  ?  Smith  sends  his  buyers  out  to  buy 
fruit,  paying  fairly  good  prices  for  it.  Jones  sends  his  buyers  out, 
instructing  them  to  buy  at  the  lowest  possible  price,  and  to  buy  looking 
out  solely  for  Jones.  Don't  you  see  that  Smith,  no  matter  what  his  good 
intentions  are,  is  forced  to  do  exactly  the  same  thing  that  Jones  does, 
otherwise,  Jones  paying  far  less  for  his  fruit  than  does  Smith,  can  go 
out  to  the  trade  and  undersell  him.  Therefore,  in  speculative  buying 
and  handling,  no  matter  how  honest  a  packer  may  be,  he  is  absolutely 
forced  to  fight  for  his  own  life  by  buying  the  fruit  from  the  grower  at 
the  lowest  possible  notch  that  he  can  got  the  grower  to  take  for  it.  It 
is  all  wrong;  it  should  be  turned  around  and  the  grower  should  put  a 
I)rice  upon  his  product.     The  hodcarriers  put  a  price  on  their  product,. 
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which  is  simple  labor,  and  they  get  it.  The  Japanese  put  a  price  on 
their  product,  which  is  labor,  and  they  get  it.  And  the  doctor  and  the 
lawyer,  the  retailer  and  the  wholesaler,  all  these  people  do  the  same 
thing,  and  they  get  their  price,  and  why  should  not  the  grower  do  the 
same  thing?  Why  is  he  placed  in  a  class  all  by  himself?  Why  is  it  the 
grower  has  got  to  do  bizsiness  entirely  different  from  all  the  rest  of  the 
world?  It  is  simply  because  he  has  not  reached  the  point  where  he 
realizes  that  he  must  establish  his  own  fee  bill  to  be  on  a  par  with  the 
rest  of  the  world.  It  has  been  said  that  if  the  farmers  got  together  they 
would  comer  the  market  and  charge  such  enormous  prices  for  their 
products  that  people  could  not  and  would  not  buy,  and  that  the  thing 
would  go  all  to  pieces.  Now,  perhaps,  there  is  a  little  justification  for 
such  a  conclusion.  Farmers  sometimes  have  done  that  thing  in  the  past, 
but  if  the  farmer  by  organization,  by  securing  talent  to  look  after  the 
marketing  end  of  the  fruit,  by  gathering  information  on  the  crops  and 
the  market  conditions  of  the  world,  of  the  available  supply  and  probable 
demand,  if  he  then  will  carefully  name  what  is  a  fair  price,  based  upon 
the  absolute  rule  of  equity  and  justice  to  every  man  connected  with  the 
business,  from  the  man  who  plows  in  the  field  to  the  man  who  eats  the 
stewed  fruit,  or  has  it  on  the  table  at  hotels  and  restaurants,  then  there 
will  be  no  question  about  the  market. 

Colonel  Weinstock  told  me  once  that  if  a  salesman  came  to  him  and 
offered  him  a  certain  line  of  shoes  at  the  price  of  two  and  a  quarter 
per  pair  and  an  agreement  to  maintain  the  market  on  them,  or,  on  the 
other  hand,  offered  him  the  same  shoe  at  a  dollar  seventy-five  and  would 
give  him  no  guaranty  that  the  market  would  be  maintained  at  that 
price,  that  he  would  take  the  two  and  a  quarter  price  every  time,  because 
he  would  then  know  exactly  where  his  competitors  stood,  and  know  that 
a  competitor  could  not  undersell  him  and  so  destroy  his  business.  On 
the  other  hand,  he  would  never  know  but  that  his  competitors  were 
underselling  him. 

Now,  gentlemen,  the  matter  of  naming  a  price  that  is  reasonable  will 
just  so  surely  win  among  the  trade  of  the  country  when  it  conies  to  dried 
and  cured  fruits.  The  trade  of  the  country  itself  is  sick  and  tired  of  this 
matter  of  speculation,  because  while  sometimes  it  means  profit,  it  a^ain 
means  ruin  to  them,  and  they  would  gladly  hear  of  a  solution  and  fall 
into  line  with  anything  that  would  tend  to  maintain  a  reasonable  price. 
Would  not  we  all  be  far  better  off  to  get,  say,  six  cents  a  pound  for  dried 
peaches  year  in  and  year  out,  knowing  a  definite  price  Avas  assured,  a 
price  not  higher  than  that,  except  in  years  of  extremely  light  crops; 
would  not  we  all  be  far  better  oflf  than  to  get  eight  or  nine  cents  one 
year  and  four  or  five  cents  for  the  next  five  years  ?  You  never  make 
money  when  you  produce  dried  peaches  and  sell  them  for  four  cents  a 
pound;  you  can  just  as  well  let  somebody  else  assume  the  problem  for 
you  and  take  the  profits  and  pay  the  expenses,  and  you  <ro  visiting. 
You  wouM  be  just  as  well  oflf.  When  you  get  five  cents  you  have  got 
just  enough  money  coming  for  your  labor  and  investment^    Wh&n  you 
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get  six  cents,  you  are  making  some  money  and  you  are  entitled  to  it, 
and  you  are  not  making  more  in  proportion  then  than  other  people  who 
are  doing  business.  Take  the  matter  of  raisins.  No  matter  how  low  the 
price  on  raisins  goes,  the  man  who  furnishes  the  shook,  the  man  who  fur- 
nishes the  nails,  the  man  who  furnishes  the  labels,  and  the  man  who  does 
the  packing,  as  well  as  the  broker  who  does  the  selling,  they  are  all  mak- 
ing their  money.  There  is  no  difference  at  all  in  what  they  make,  except 
the  broker  perhaps,  who  works  on  a  percentage  basis.  Everybody  makes 
something  but  the  farmer,  and  it  is  time  for  him  to  wake  up  and  take  a 
position  where  he  will  begin  to  reap  some  profits  from  his  labor.  If 
prunes  were  worth  four  and  a  half  and  five  cents  possibly,  last  June  and 
July,  why  should  they  be  worth  only  two  cents  in  October.  The  avail- 
able supply  for  the  world  and  available  producing  power  of  the  world 
would  indicate  that  the  price  should  have  been  better  instead  of  lower. 
The  world  supply  of  prunes  for  1912  was  less  by  nearly  twenty  per  cent 
than  it  was  for  1911,  and  yet  the  prices  were  going  down.  Why? 
Speculation,  nobody  could  put  his  hand  on  the  wrong  and  stop  it.  Just 
as  soon  as  the  prices  on  cured  fruit  under  the  speculative  system  start 
on  the  toboggan  slide  downwards,  everything  tends  to  push  it  farther 
down  and  faster.  The  trade  will  not  buy  when  prices  are  going  down. 
Why  should  they  buy  more  than  they  need  this  week  when  they  have  an 
idea  that  next  week  fruit  will  be  cheaper  ?  And  so  they  defer  buying, 
and  everything  tends  to  make  them  stop  buj^ing.  The  minute  you  can 
stop  that  downward  price  and  give  the  grower  a  chance  to  hold  on,  that 
minute  you  begin  to  strengthen  the  market.  Then  they  get  over  their 
panic  and  prices  are  steadied.  The  trade  is  more  anxious  to  buy  two 
or  three  weeks'  supply. 

The  Almond  Growers'  Organization,  formed  less  than  three  years 
ago,  has  made  very  remarkable  progress.  I  mention  this  because  it 
shows  what  can  be  done.  In  1910  they  had  two  hundred  and  thirty 
members  in  their  organization,  and  on  the  first  day  of  September  they 
had  three  cars  of  their  crop  sold.  In  1911  they  had  three  hundred  and 
thirty  members  and  on  the  first  day  of  September  had  thirty  cars  of 
their  crop  sold.  In  1912,  on  the  15th  day  of  August,  they  had  four 
hundred  members,  named  their  own  price,  and  in  forty-eight  hours, 
one  hundred  and  fifteen  cars,  all  they  had  to  handle,  were  sold.  And 
this  was  the  heaviest  crop  California  has  ever  had,  and  it  took  but 
forty-eight  hours  to  sell  it.  Of  course  that  was  not  all  there  was  to 
the  story.  Months  previous  to  that  the  brokers  and  agents  of  the 
Almond  Exchange  had  been  at  work.  They  had  visited  the  trade  and 
had  taken  orders  subject  to  future  prices.  In  making  a  good  fair 
price,  at  least  three  cents  a  pound  more  than  they  would  have  received 
without  any  organization,  they  made  what  they  considered  a  good  fair 
price  and  the  trade  considered  it  so.  Some  people  who  had  been  specu- 
lating in  almonds  before  realized  that  the  business  was  slipping  away 
from  them,  and  they  started  out  among  the  growers  and  attempted  to 
discredit  the  organization.     They  said  the  organization  had  named  a 
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price  too  low,  they  could  have  gotten  more  money ;  they  said  the  Almond 
Exchange  was  going  to  pieces,  that  members  were  falling  out  and  that 
this  was  their  last  year.  Well,  that  kind  of  talk  acted  like  a  boomerang 
— it  sometimes  does — and  while  we  had  four  hundred  members  when  we 
named  prices,  we  have  had  sixty-three  new  members  added  since  and 
not  a  single  withdrawal.  The  Almond  Exchange  controls  today  a  little 
better  than  sixty  per  cent  of  the  crop  of  the  State.  And,  friends,  that 
is  not  all,  it  has  set  the  price  for  almonds  of  the  entire  United  States 
and  all  of  the  European  almonds  coming  into  the  United  States  this 
year.     Strange  thing  that  it  could  do  that,  don't  you  think? 

Now  in  the  matter  of  cured  fruit,  surely  this  product  can  be  handled 
in  a  similar  way,  because  it  is  not  perishable  and  we  do  not  have  to 
sell  it  the  same  day  or  the  same  week  that  it  is  ready  for  the  market. 
It  will  take  a  long  time  to  reach  the  point  where  we  can  control  the 
situation  as  we  do  in  almonds,  because  the  product  is  so  much  larger. 
I  think  one  of  the  mistakes  that  the  farmers  have  heretofore  made 
has  been  that  they  started  in  and  wanted  to  do  the  whole  thing  in 
one  year,  and  then  became  discouraged  before  really  accomplish- 
ing anything.  At  present  the  Cured  Fruit  Exchange  is  made 
up  of  units  or  local  associations  organized  in  different  dis- 
tricts. We  want  it  understood  that  local  associations  or  district  organ- 
izations are  units  and  a  starting  point,  and  that  each  handles  its 
local  business.  They  each  have  a  representative  and  these  representa- 
tives form  and  constitute  a  central  body  or  exchange.  The  central 
body  does  the  selling,  other  than  that  its  work  is  purely  advisory. 
It  will  assist  the  local  organizations  all  it  can,  but  local  organizations 
are  units  and  must  assume  their  own  burdens,  and  do  their  own  busi- 
ness. We  expect  by  this  means  to  strengthen  and  educate  them  and 
fit  them  for  taking  their  place  in  the  world  together  with  other  people. 
The  work  of  the  central  body  is  largely  that  of  an  advisory  body,  except 
that  when  it  comes  to  marketing  it  has  absolute  control,  and  that  is  the 
only  way  it  can  ever  be  done  and  done  satisfactorily. 

I  will  give  you  just  by  way  of  illustration  a  little  of  the  workings 
of  the  Almond  Exchange  at  this  point,  because  it  shows  how  we  have 
to  grow  into  these  things.  During  the  first  year  it  attempted  to  sell 
at  the  price  named,  and,  by  the  way,  it  is  one  thing  to  name  a  price  and 
another  thing  to  get  it  from  the  trade.  It  takes  two  to  make  a  bargain ; 
the  seller,  the  grower  and  his  representatives,  constitute  the  one,  and 
the  buyer  constitutes  the  other;  and  they  organize,  get  together  and 
agree  upon  the  price.  Now  if  the  buyer  is  the  stronger  man  of  the 
two,  the  tendency  will  be  to  bear  the  market.  If  the  seller  is  the 
stronger,  the  tendency  will  be  to  push  the  market  up;  so  you  see  the 
necessity  for  organization  and  co-operative  marketing,  having  at  the 
head  of  its  selling  department  a  man  of  strong  character.  When  it 
came  to  selling  the  almonds  the  first  year,  having  a  small  part  of  the 
crop  and  being  forced  to  consult  with  one  another,  we  frequently 
received  offers  just  a  little  bit  under  the  price  indicated,  and  the  idea 
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was  on  the  part  of  the  representatives  that  not  less  than  the  price  named 
was  to  be  accepted  unless  they  all  consented,  and  we  would  have  to 
call  representatives  in  from  fourteen  different  districts  and  cities, 
scattered  widely,  when  we  got  an  offer  for  a  carload  of  almonds. 
Working  in  that  manner  you  can  easily  realize  our  difficulties,  and  so 
that  wouldn  't  work.  Finally  they  got  together  and  put  it  in  the  hands 
of  three  men,  the  manager,  president  and  vice-president.  And  they 
said  to  the  manager,  when  you  get  an  offer  you  can  telephone  the 
other  two  men  and  get  their  opinion  and  approval  to  reduce  the  price. 
After  that  the  manager  'phoned  the  others  four  or  five  times  in  this 
way,  then  the  reply  came  back  from  both  the  president  and  vice-presi- 
dent to  go  ahead  and  do  just  the  best  you  can ;  thus  the  work  gradually 
was  placed  in  the  hands  of  one  man.  Make  sure  of  your  man,  have  the 
highest  confidence  in  him ;  bond  him  so  you  know  there  is  no  danger  of 
his  selling  out ;  protect  yourself  in  every  way  possible,  but  put  it  event- 
ually in  such  a  manner  that  your  representative  can  take  his  place  at 
one  side  of  the  table  and  the  buyer  at  the  other,  and  then  they  can  fight 
it  out.     Eventually  that  is  where  it  will  come. 

Now  regarding  the  fruit  business,  we  started  out  about  sixty  days  ago 
at  the  request  of  the  fruit  growers  themselves.  They  were  called 
together  without  previously  considering  the  question  of  the  dried  fruit 
market.  But  it  made  no  difference  whatever  to  them — it  was  co-opera- 
tive work  generall3%  and  it  didn't  take  long  to  come  to  an  understanding 
when  we  got  to  work,  and  we  now  have  nine  local  organizations,  formed 
and  incorporated,  and  these  are  tied  together  in  a  central  marketing 
body,  known  as  the  California  Cured  Fruit  Exchange.  This  was 
incorporated  the  twenty-fifth  of  last  month.  It  has  already  started 
in  business.  We  began  writing  to  a  selected  list  of  brokers,  aiming  to 
select  our  representatives  in  different  cities.  On  Saturday  we  per- 
fected and  made  our  arrangements  with  our  first  broker.  On  Wednes- 
day morning  we  received  a  telegram  from  him  for  a  carload  of  fruit 
and  Avanted  us  to  wire  our  price.  Now,  that  is  quick  work.  It  only 
shoAvs  what  can  bc^  done.  The  probability  is  that  before  the  1913 
crop  is  ready  to  move  we  shall  have  brokers  handling  our  fruits  in  not 
less  than  a  hundred  of  the  markets  of  the  United  States.  We  have 
already  received  letters  from  England  and  Holland,  from  people  who 
are  anxious  to  represent  us.  They  have  seen  in  the  papers  that  we 
were  orpfanizing,  and  they  were  anxious  to  get  in  touch  Avith  the 
growers'  organization.  The  object  of  the  organization  is  not  to  elimi- 
nate anyl)ody  from  the  business  who  rightfully  belongs  there,  but  we 
cannot  afford  to  have  our  business,  our  opportunities,  and  our  just 
deserts  taken  from  us  by  speculative  commissioners  who  are  in  the 
business  to  make  all  they  can  get  out  of  it  and  leave  nothing  for  the 
grower.  I  saw  a  political  cartoon  recently  which  contained  a  splendid 
lesson.  1  am  going  to  give  a  little  of  it,  just  for  illustration.  The 
trusts  Averc  represented  by  a  big  fat  man;  he  was  fishing.  He  had 
caught  two  eels,  Avhich  Avere  in  a  basket  beside  him;  one  Avas  named 
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the  taxpayer,  and  the  other  was  called  the  rent  payer.  He  was  just 
hauling  in  a  third  one,  which  was  labeled  the  common  people.  The 
big  fat  man  said:  **I  don't  eat  these  eels— I  jizst  skin  them  and  throw 
them  back  into  the  water  so  they  can  grow  new  skins.  They  have  got 
used  to  it  and  don't  mind  it."  Now,  friends,  that  big,  fat  fellow 
represents  the  speculative  element  in  the  dried  fruit  market  business, 
and  the  grower  represents  the  eel,  and  they  have  been  skinning  us  for 
years  and  years,  and  they  think  we  have  got  used  to  it  and  don 't  mind 
it.  They  don't  take  all  our  money  from  us,  but  leave  us  enough  to 
manage  to  live  on  and  get  more  fruit  for  them  to  get  a  chance  at  again 
and  thus  make  more  money.  The  time  has  come  to  call  a  halt  on  that 
kind  of  work.  The  dried  fruit  growers  of  the  State  are  beginning  to 
wake  up  and  call  a  halt.  We  do  not  propose  to  stand  for  it.  We  do 
not  expect  that  we  are  going  to  get  very  much  larger  prices  for  our 
fruits  through  co-operation  and  organization  than  the  growers  on  the 
outside  will  be  able  to  get  for  some  years  to  come.  We  have  a  long, 
hard  fight  ahead  of  us.  We  know  that  people  who  have  been  specu- 
lating in  the  dried  fruit  products  of  California  are  not  going  to  see  that 
business  taken  out  of  their  hands  without  making  a  big  fight  for  it. 
We  know  that.  We  haven't  gone  into  this  business  with  our  eyes 
closed.  Trouble  is  bound  to  come,  and  the  problem  will  have  to  be 
threshed  out,  and  it  will  take  time,  but  we  are  going  to  do  it  and  stick 
to  it  until  we  win,  and  we  know  we  are  going  to  win,  jiLst  as  certain  as 
we  know  the  sun  is  going  to  shine  tomorrow,  because  it  is  founded  upon 
that  broad  principle  of  equity  and  justice  that  will  benefit  every  f  niit 
man  connected  with  the  business,  from  buyer  to  consumer,  and  will 
injure  no  one  who  rightfully  belongs  in  the  business. 

Chairman  Cook.  I  do  not,  of  course,  like  to  disagree  with  Mr. 
Stephens,  but  I  must  say  I  do  think  this  subject  of  organization  is  the 
most  important  subject  thai  can  possibly  come  up  in  any  fruit  growers' 
association.  I  believe  that  if  the  growers  will  organize,  that  Mr. 
Stephens  will  be  out  of  business,  and  won't  need  to  worry  over  the 
railroad  tariff.  Won't  be  any  ase  for  Mr.  Stephens  any  longer  to  worry 
over  the  matter,  because  if  they  once  organize  they  will  control  the  situ- 
ation. I  have  lived  in  California,  the  southern  part,  the  past  eighteen 
years,  so  you  see  I  have  grown  up  with  the  country,  with  California.  I 
became  very  mucli  interested  in  such  meetings  down  there,  and  in  every 
one  of  those  meetings  this  subject,  organization,  was  brought  up  for 
years,  and  you  know  these  efforts  created  the  California  Frait  Exchange. 
And  now,  gentlemen,  if  you  do  not  want,  at  every  one  of  our  fruit 
growers'  conventions,  to  hear  such  splendid  addresses  as  we  have  heard 
just  now,  then  you  want  to  vote  now,  because  I  propose  at  every  fruit 
convention  to  have  such  addresses,  because  we  have  got  to  Avake  our 
people  up  about  matters  of  this  sort.  So  many  farmei>5  cannot  do 
busine'**s  properly,  haven 't  been  brought  up  to  do  it,  and  are  defrauded 
everj'  time.  My  friends,  when  the  exchange  had  done  eight  million 
dollars  business  they  lost  lour  hundred  dollars.    I  would/like  to  sne  a 
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business  man  in  California  that  can  show  any  such  record.  The  farmers 
can  by  organization,  and  the  exchange  south  has  just  got  this  reduced 
to  a  science  and  has  cut  expenses  one  third.  They  are  packing  every- 
thing at  a  cost  of  two  thirds  of  what  they  did  pay.  That  is  a  nice  little 
sum ;  that  would  make  good  pin  money.  I  hope  you  will  all  see  that  this 
matter  is  of  very  great  importance,  and  I  think  it  ought  to  come  before 
every  fruit  convention.  On  behalf  of  the  association  I  want  to  thank 
Mr.  Dargitz  for  his  splendid  address. 

]\Ir.  Stephens.  I  certainly  am  in  accord  with  every  word  that  has 
been  said  by  Mr.  Dargitz,  and  believe  it  is  a  great  thing  if  he  can  accom- 
plish what  he  has  set  out  to  do ;  and  if  the  growers  will  assist  him  in 
accomplishing  that,  they  will  have  solved  the  problem  of  marketing 
dried  fruits;  but  this  has  nothing  to  do  with  the  marketing  of  our 
green  deciduous  fruits.  They  are  both  important.  Now,  the  question 
is  the  value  comparing  the  green  fruits  and  the  dried  fruits.  I  agree 
.  with  you,  Mr.  Chairman,  that  you  people  south  of  Tehachapi  have 
accomplished  wonderful  things,  and  if  the  growers  north  of  Tehachapi 
could  be  induced  in  any  manner  to  come  together  and  get  in  unison  with 
your  growers  south  of  Tehachapi,  they  will  solve  the  marketing  ques- 
tion of  the  green  fruit  proposition,  but  they  are  handicapped  in  so  many 
ways.  The  trouble  with  many  of  them,  in  some  instances  75  per  cent, 
they  are  in  an  impecunious  condition.  There  was  a  time  here  that  you 
couldn't  borrow  a  dollar  upon  fruit  lands,  improved  vineyards  or 
orchards,  from  the  banks — ^savings  banks ;  and  when  you  did  succeed  in 
borrowing  a  thousand  or  ten  thousand,  you  had  to  enter  into  a  stipulated 
agreement  that  you  would  ship  every  pound  of  your  fruit  with  that 
association  and  with  that  organization.  Now  I  say  you  cannot  borrow 
a  dollar  excepting  upon  a  certain  high  per  cent  of  the  value  of  the  land. 

I  am  pleased  to  hear  that  the  almond  interests  have  been  placed  upon 
a  paying  basis  through  the  action  and  work  of  the  Almond  Growers' 
Association  or  exchange.  I  am  a  strong  advocate  for  co-operation.  I 
have  the  privilege  of  belonging  to  one  of  these  associations.  Mr.  Hum- 
phrey is  one  member  and  I  am  the  other.  Years  ago  we  took  our  busi- 
ness out  of  the  jobbers.  We  happened  to  have  enough  to  load  a  car,  and 
we  market  our  own  fruit.  We  eliminate  the  jobbers  from  our  business, 
with  the  exception,  maybe,  of  a  week  or  two  at  the  beginning  of  the 
season,  when  we  have  to  ship  small  quantities  with  the  others,  but  we  do 
our  own  business ;  we  have  our  own  agents.  We  have  tried  to  get  others 
^^^th  us;  we  invited  others  to  co-operate  with  us,  but  the  trouble  was 
that  the  jobber  would  go  aroimd  and  give  them  rebates  upon  the  com- 
mission and  upon  the  shipment,  and  say,  Don't  you  think  you  could 
do  your  business  as  well  with  us  as  with  Stephens  and  Humphrey? 
When  they  got  them  into  debt  so  badly  they  would  have  to  borrow 
money  from  them,  then  thoy  were  no  longer  independent.  I  will  give 
you  an  illustration.  There  was  a  neighbor  of  mine,  a  good  business 
man,  too,  who  was  struggling  along,  in  debt,  trying  to  get  out.  He  went 
to  one  of  these  interests  and  borrowed  a  certain  amount  of  money  upon 
a  crop  of  fruit,  with  the  understanding  that  he  would  ship  hisi  crop 
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through  that  company  when  it  was  ready  for  market.    Well,  he  had 
shipped  his  stuff  from  here  for  years,  and  he  had  lost.    You  see  he  had 
a  crop  of  late  peaches,  and  he  always  lost,  year  after  year,  so  this  year 
he  went  to  the  manager  of  the  company  and  he  said,  **I  find  I  can  sell 
my  peaches  at  so  much  a  ton  outside.    Now  I  would  like  to  do  that.    I 
have  shipped  them  with  you  for  two  or  three  years  and  have  lost. ' '    The 
manager  said,  ''You  have  got  to  ship  those  peaches  with  us ;  you  agreed 
to  do  it,  and  if  you  do  not,  we  will  put  a  man  in  your  orchard  and  pack 
and  ship  them  and  charge  the  expense  up  to  you."    The  grower  said,  **I 
will  turn  over  the  receipts  to  you,  every  cent  I  make  on  the  peaches." 
**No,  we  are  going  to  have  those  peaches  and  you  have  got  to  pack  them, 
or  else  we  will  for  you."     And  do  you  know,  that  man  had  to  do  it. 
That  is  the  way  some  of  our  growers  are  handicapped  here  on  deciduous 
fruit  products,  but  they  must  be  induced  to  come  together  in  some  way 
and  organize  into  a  co-operative  association,  like  the  Southern  California 
Fruit  Exchange,  and  then  they  would  be  masters  of  the  situation.    I 
wish  to  say,  Mr.  Chairman,  that  I  am  in  hearty  accord  with  the  senti- 
ments expressed  by  Mr.  Dargitz  and  by  you,  and  it  would  be  a  solution 
of  this  proposition,  but  we  have  got  to  have  some  sort  of  relief  now,  at 
once.    The  great  impediment  to  the  success  in  building  up  California 
is  the  Southern  Pacific  Railroad;  I  am  not  afraid  to  say  it,  either — ■ 
many  a  man  is,  however.    They  come  and  ptft  me  on  the  shoulder  and 
tell  me  to  go  ahead,  but  they  dare  not  do  it  themselves.    That  is  the  situ- 
ation with  us;  that  is  what  is  holding  this  part  of  the  couutry  down  all 
the  time,  as  I  tried  to  tell  and  explain  to  you  yesterday.     Look  at  the 
tariff;  look  at  the  revenue ;  they  demand  50  per  cent  of  the  whole  charge 
the  Western  Pacific  receives  for  switching — ^that  is,  for  hauling.    Now 
the  Western  Pacific  is  ambitious  to  get  business,  and  they  send  their 
agents  out,  their  freight  agents,  and  they  go  out  and  talk  to  us  and  to 
every  jobber,  and  they  come  and  say,  **We  want  your  business,  we  want 
you  to  ship  with  us,"  and  they  are  exerting  every  effort  possible  to  get . 
the  growers  to  patronize  them.    During  the  car  shortage  this  season,  of 
course,  there  was  lots  of  freight  hauled  to  and  from  the  packing-houses. 
Everybody  wanted  cars.     I  tried  to  procure  some,  but  they  were  short. 
A  certain  per  cent  went  to  Tassajara;  some  shippers  there  had  been 
routing  over  the  Southern  Pacific,  but  on  account  of  the  shortage,  some 
ears  were  routed  over  the  Western  Pacific.    Well,  the  superintendent 
went  right  up  there  the  next  day,- and  he  said,  ''This  is  not  fair  treat- 
ment ;  we  have  strained  every  effort  to  provide  cars  for  you.    There  is 
a  big  demand  for  all  the  cars  you  used,  and  a  great  deal  more  in  other 
localities  in  the  south,  and  we  have  favored  you,  benefited  you ;  we  have 
considered  you  and  we  have  given  you  your  pro  rata,  and  now  you  are 
shipping  by  Western  Pacific.     Is  that  right  ? "     The  result  was,  the  next 
day  the  Western  Pacific  didn't  get  a  single  car.    In  talking  with  one  of 
the  officials,  he  said  about  that  matter,  "Do  you  know,  Mr.  Stephens,  we 
hauled  six  hundred  of  those  cars  for  the  growers  of  California  ?"     Now 
that  is  the  method  they  use  with  us,  and  I  do  hope  that  every  grower 
here,  that  every  man  that  is  interested,  will  have  the  coui^exandTman- 
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hood  to  say  to  the  Railroad  Commissioners,  *^I  want  you  to  take  this 
matter  up  before  the  Interstate  Commerce  Commission/* 

Mr.  Marchbank.  I  think  we  ought  to  take  advantage  of  that  address. 
I  believe  it  ought  to  be  printed  and  every  fruit  grower  get  a  copy  of  it. 
Too  bad  more  growers  won't  receive  it;  that  it  will  not  reach  the  ma- 
jority of  the  growers. 

Mr.  Shepherd.  I  would  like  to  ask  how  small  a  band  of  fruit  grow- 
ers organized  could  get  into  this  one  that  the  gentleman  speaks  of.  I 
represent  a  small  fruit  growers'  organization  in  our  neighborhood,  but 
I  think  they  have  no  intimation  or  knowledge  of  this  one  that  Mr. 
Dargitz  speaks  of. 

Mr.  Dargitz.  The  Cured  Fruit  Organization  is  quite  new.  It  is  only 
about  sixty  days  ago  that  we  started  work,  and  it  was  only  on  the  25th 
of  November  that  we  incorporated  the  central  body.  Of  the  nine  asso- 
ciations now  incorporated  and  natural  members  of  the  exchange,  I  think 
the  least  one  will  have  will  be  possibly  three  hundred  tons  of  cured 
fruit— a  fair  crop — and  the  largest  one  will  have  perhaps  three  thousand 
tons. 

Mr.  Shepherd.  I  think  this  organization  I  speak  of  will  have  about 
a  hundred  and  seventy  tons. 

Mr.  Dargitz.  I  do  not  think  it  would  be  wise  to  place  any  limit  on 
it  at  all.  The  question  iS  whether  the  growers  in  any  community  will 
get  together  and  organize  and  incorporate  under  the  plan  that  we  Tiave 
drawn  up.  That  is  the  only  question,  and  Mr.  Jeffrey,  the  secretary  of 
the  exchange,  is  giving  his  attention  particularly  now  to  organization.  I 
joined  with  him  in  that  work  until  we  organized  the  central  body.  Since 
then  it  has  fallen  to  hLs  lot  to  take  hold  of  the  marketing  and  build 
that  up.  "We  should  be  very  much  pleased  to  get  in  touch  with  you,  and 
anything  we  can  do  for  you  we  shall  gladly  do.  I  understand  that 
during  this  convention  invitations  have  been  received  from  several 
different  districts  invitin^^  ils  to  visit  them,  with  the  view  of  organizing. 
It  has  been  our  idea  not  to  take  on  members  for  more  than,  perhaps, 
ten  thousand  five  hundred  cars  for  the  1912  crop.  We  want  to  get 
thoroutrhly  established  in  a  small  way,  thoroughly  acquainted  with  the 
possibilities  of  the  market,  and  then  we  will  be  able  to  handle  two  or 
three  times  that  amount  next  year.  We  want  to  gradually  grow,  not 
leap  to  the  front  Jill  in  a  moment.  If  we  take  on  too  much  this  year 
and  make  a  failure  of  it,  the  people  on  the  outside  will  use  that  for  a 
sort  of  clul)  to  prevent  our  success.  We  want  to  work  it  slowly  but 
surely,  and  in  such  a  way  that  the  people  on  the  other  side  will  have 
absolutely  no  way  of  getting  back  at  us. 

Jast  one  word  more,  if  you  will  permit  me.  In  regard  to  fresh  fruit 
shipments.  This  organization  is  not  in  any  way  connected  with  the 
fresh  fruit  shipment  work,  only  as  it  might  be  in  a  friendly  relation. 
Mr.  !McKevitt  and  two  or  three  other  men  who  are  in  position  to  have 
accurate  information,  figured  a  few  months  ago  that  there  are  enough 
younir  orchards  planted  now  of  deciduous  fruit  on  the  Pacific  slope — 
that  is.  including  Colorado,  Utah,  Idaho,  Wa^shington,  Oregon  andiCali- 
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fomia — ^that  will  produce  within  five  years  a  hundred  and  forty  thou- 
sand acres  of  deciduous  fruit  per  year  for  the  market.  Just  think  of 
that.  What  are  we  going  to  do  if  we  do  not  wake  up  and  stand 
together,  and  attempt  bringing  the  producer  and  consumer  closer  to- 
gether and  get  a  profitable  price  for  the  producer  and  cut  down  the 
cost  to  the  consumer?  By  doing  that  we  will  increase  the  consumption 
wonderfully.  As  I  understand  it,  some  twenty  years  ago  the  orange 
market,  with  four  thousand  cars  a  year,  was  absolutely  glutted  and 
oranges  went  begging  everywhere.  Well,  they  organized,  and  last  year 
marketed  about  fifty  thousand  cars  at  a  profit.  Is  there  any  benefit  in 
organization?  Sure.  Now,  the  work  of  the  fresh  fruit  shipping  in- 
terests can  be  handled  much  in  the  same  way.  They  must  take  hold  of 
the  matter  and  must  have  a  better  method  for  the  distribution  of  the 
fruit,  getting  it  closer  to  the  consumer,  and  the  work  that  this  Railroad 
Rate  Committee  is  doing  is  tending  in  that  direction.  If  they  can  get 
the  minimum  carload  rate  reduced,  then  they  can  put  carloads  of  fruit 
into  many  additional  cities  in  the  country  where  they  cannot  get  them 
now,  because  the  carloads  are  too  large  and  the  fruit  spoils.  In  that  way 
it  will  benefit  the  growers.  I  cannot  see  anything  encouraging,  for  a 
few  years  hence,  in  the  fresh  fruit  shipping  business,  unless  the  matter 
of  organization  for  better  distribution  and  marketing  is  pushed  to  a  very 
great  extent.  On  the  other  hand,  there  will  be  such  a  tremendous 
amount  of  fruit  that  might  be  shipped  in  a  fresh  state,  but  won't 
because  of  the  low  market  prices  that  will  prevail,  and  this  fruit  will  be 
dried  and  it  will  be  thrown  on  the  market  as  dried  fruit ;  and  here,  for 
our  ver>'  protection,  for  our  life  commercially,  we  have  got  to  organize 
and  extend  the  market.  Now,  just  as  an  illustration  of  what  this  may 
mean :  One  of  our  growers  went  into  a  retail  store  in  Oakland  about 
four  weeks  ago  with  his  daughter.  She  was  married  and  lived  in 
Oakland.  He  said  to  her,  **Why  don't  you  buy  dried  fruit?  It  would 
help  us  out  very  much."  She  turned  to  the  grocer  and  asked  the  price 
of  prunes.  At  that  time  the  grower  was  being  offered  a  price  that  would 
mean  2i  cents  per  pound  for  that  class  of  fruit.  The  peaches  that  were 
being  offered  for  sale  were  such  that  it  would  require  but  little  stretch 
of  the  imagination  to  consider  them  first-class.  Peaches  at  that  time 
were  bringing  3 J  and  4  <?ents  a  pound  for  the  grower.  She  said  to  the 
grocer,  *  *  How  much  are  peaches  worth  ?  "  *  *  Twenty  cents  a  pound, ' '  he 
said.  **How  much  are  prunes?"  "Fifteen  cents,"  the  grocer  replied. 
She  turned  to  her  father.  **You  have  got  my  answer.  I  do  not  want 
fruit  at  that  price."  It  is  estimated  that  there  were  about  fifty  million 
pounds  of  cured  fruit  carried  over  last  year  into  this  year  for  consump- 
tion. Little  of  this  was  in  the  hands  of  the  trade,  none  in  the  hands 
of  the  growers,  and  mostly  all  in  the  hands  of  the  retailers.  Now,  owing 
to  the  jugglery  with  prices  last  year  and  speculation,  the  prices  of  these 
fruits  were  pushed  way  up  so  that  the  consumer  had  to  pay  so  much 
for  them.  They  were  stale,  old,  and  didn't  taste  good,  and  no  one 
wanted  to  buy  them.    When  the  1912  crop  of  prunes  was  ready  to  move, 
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the  retailers  had  this  year's  prices  and  a  set  of  last  year's  on  hand,  and 
they  said  to  the  consumer,  '*You  pay  us  our  price  for  these  prunes  that 
we  have  carried  over  from  last  year,  so  that  we  do  not  lose  our  money 
on  them,  or  we  do  not  buy  a  pound  of  1912  crop."  That  reminds  me 
that  when  I  was  a  little  boy  my  parents  at  one  time  held  me  and  made 
me  take  castor  oil.    I  have  never  liked  it  since. 

When  the  California  Cured  Fruit  Exchange  is  in  operation,  in  a  year 
or  two,  I  believe  it  will  be  in  position,  if  anything  of  that  kind  comes  up, 
to  go  right  into  the  market  and  say,  **If  you  don't  put  prices  down 
where  they  will  bring  a  reasonable  profit  to  the  grower,  we  will  put  a 
store  right  in  here  at  once,  and  we  will  offer  this  fruit  to  the  trade  at 
reasonable  prices,"  and  we  will  until  they  do  differently. 

Mr.  Nutting.  Several  of  the  members  of  our  raisin  exchange  here 
have  suggested  that  I  ought  to  put  in  a  word  at  this  time.  There  are 
some  believing  that  possibly  the  Dried  Fruit  Exchange  which  Mr.  Dar- 
gitz  has  been  speaking  of  might  antagonize  more  or  less  the  raisin 
exchange.  Now,  to  state  my  position  in  that  matter  clearly,  I  will  say 
that  the  telegram  sent  to  Mr.  Dargitz  asking  him  to  come  here  and  state 
his  proposition  was  written  on  my  desk.  The  cured  fruit  business  is 
very  large,  and  I  had  no  idea  how  large  it  was,  or  that  it  was  as  large  as 
Mr.  Dargitz  says — 140,000  cars  for  this  coast.  Why,  when  Mr.  Dargitz 
was  speaking  on  the  Almond  Growers'  Exchange  a  few  years  ago,  that 
they  would  have  115  cars,  I  thought  our  raisin  business  of  five  and 
seven  thousand  cars  was  large  compared  with  the  almond  business,  and 
now  the  dried  fruit  business,  estimated  at  140,000 — ^why,  the  raisin 
business  looks  very  small  in  comparison.  I  want  to  say  again,  that  it 
was  at  my  suggestion  and  informal  invitation  that  Mr.  Dargitz  came 
here  to  present  this  plan  of  his.  We  want  to  do  all  we  can  to  help  it 
along,  and  I  want  to  state  that  it  will  not  conflict  with  our  raisin 
exchange  in  the  least — our  interests  are  totally  separate — ^but  the  dried 
fruit  exchange  for  the  whole  State  can  go  on  and  do  a  dried  fruit  busi- 
ness, get  into  shape,  and  it  is  going  to  be  an  immense  thing,  this  plan  of 
Mr.  Dargitz,  and  I  wish  him  success. 

Mr.  Aaronsohn.  I  must  apologize  for  talking  so  much  at  these  meet- 
ings of  yours,  but  I  am  very  much  interested.  I  do  not  want  to  encroach 
upon  your  time,  but  I  would  like  to  tell  you  how,  in  Palestine,  where  we 
have  such  great  natural  resources,  we  suffer  through  lack  of  organiza- 
tion in  the  citrus  business,  and  it  is  only  in  the  last  two  or  three  years 
that  we  have  tried  to  organize,  and  immediately  the  men  who  were  in 
this  organization  began  to  feel  the  benefits  and  the  good  results  of  this 
co-operative  work.  Mr.  Dargitz  asked,  a  little  while  ago,  if  co-operation 
was  worth  while.  There  can  be  no  doubt  in  any  of  us  but  that  it  is 
worth  while. 

Chairman  Cook.  We  will  now  have  an  address  by  Prof.  P.  T. 
Bioletti,  subject,  ** Increasing  Returns  of  Muscat  Vineyards.'' 
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INCREASING  BETXTBNS  OF  MUSCAT  VINEYARDS. 

By  F.  T.  BiOLETTi,  Berkeley,  Cal. 

Grape  growing  in  California  is  an  industry'  in  which  the  possibilities 
of  production  are  practically  unlimited  and  in  which  the  competition 
among  producers  is  uncontrolled.  Under  such  conditions,  the  average 
price  received  by  the  producers  for  a  series  of  years  must  be  very  close 
to  the  average  cost  of  production.  That  this  is  actually  the  case  appears 
from  the  following  tables  based  on  accounts  kept  at  a  number  of  vine- 
yards in  different  parts  of  the  State : 

Cost  of  a  Wine  Vineyard. 


COMt. 


I 


VaUey. 


Land  « _- 

Vines  or  cuttings _ 

Preparation  ol  land 

Planting 

Cultivation   

Interest  and  taxes  (8  per  cent). 

Cost,  first  year — 


Pruning 

Staking  (2  cents)  — 

Cultivation   

Hoeing  and  tying.— 
Interest  and  taxes. 


$150  00  , 
40  00  I 

5  00  ; 

500 
12  00  i 
17  00  I 


$3  00 
14  00  ' 
7  OO  i 
7  OO  I 
21  00 


Cost  second  year '     $52  00 


Pruning 

Cultivation   

Hoeing,  tying,  sulfurlng. 
Interest  and  taxes 


$5  00  I 
700 
7  00 

24  00 


Crop,  2  to  3  tons,  $22  to  $12,  less  $6. 


$43  00 
32  00 


$150  00 

2  00 

500 

2  00 

10  00 

13  00 


$229  00        $182  00 


$3  00 

10  00 

5  00 

500 

16  00 


$39  00 

$4  00 
5  OO 
5  00 

19  00 


$33  00 
18  00 


Net  cost,  third  year ;     $11  00         $15  00 

Total  cost '    $292  00  i      $236  00 


Returns  of  a  Wine  Vineyard. 


I 


Valley. 


Cost  Ol  bearing  vineyard i    $300  00        $250  00 


Interest  and  taxes  (8  per  cent) $24  00 


Depreciation  (5  per  cent  cost  of  vines). 

Pruning 

Cultivation   

Handwork 

Picking  grapes  . 
Hauling  grapes 


00 
7  00 
7  00 
7  00 
600 
600 


$20  00 
5  00 
5  00 
5  00 
5  00 
10  00 
10  00 


Cost  per  acre $65  00         $60  00 

Crop  3  tons,  at  $22.00 '       66  00 

Crop  5  tons,  at  $12.00 60  OO 
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Cost  of  production  of  wine  grapes  per  ton:  Coast,  $22.00;  Val- 
ley,. $12.00. 

Average  price  paid  for  wine  grapes  from  1902  to  1911  at  three  coast 
cellars:  Cellar  No.  1,  $20.40;  CeUar  No.  2,  $20.60;  CeUar  No.  3,  $20.25. 

The  difference  of  about  $1.50  per  ton  between  the  estimated  cost  of 
production  in  the  coast  region  and  the  prices  actually  received  is 
accounted  for  by  the  fact  that  the  cost  of  production  is  increasing, 
owing  principally  to  the  necessity  of  using  grafted  vines  in  this  region. 

The  estimated  cost  of  $12.00  per  ton  in  the  interior  valley  is,  I  believe, 
very  close  to  the  average  price  which  has  been  paid  for  wine  grapes 
there  during  the  last  ten  years,  if  we  leave  out  of  consideration  the 
waste  raisin  and  table  grapes,  which  are  often  used  in  wine-making. 

The  grape  grower's  profit  is  what  remains  of  the  difference  between 
the  price  paid  by  the  consumer  and  the  cost  of  production,  after  deduct- 
ing packing  expenses,  transportation  charges  and  the  tolls  of  the  various 
agents  of  distribution. 

Often  nothing  remains,  or,  in  other  words,  he  is  selling  his  grapes  at 
cost  and  receiving  nothing  for  his  time  and  expenditure  of  energy. 
Not  infrequently  an  examination  of  his  balance  sheet  will  show  that 
his  profit  is  a  minus  quantity.  In  fact,  there  are  many  vineyards  in 
the  State,  both  large  and  small,  which  an  accurate  system  of  bookkeep- 
ing would  prove  to  be  conducted  at  an  average  annual  loss.  This  is 
possible  on  a  large  vineyard  only  by  foregoing  a  reasonable  rate  of 
interest  on  the  money  invested,  or  by  paying  the  deficit  from  some  other 
source,  such  as  the  increase  of  value  of  the  land.  On  a  small  vineyard, 
where  the  o^mer  does  most  of  the  work,  this  form  of  unselfishness  can  be 
carried  still  further.  He  may  not  only  obtain  no  returns  on  any  capital 
invested  in  his  place,  but  he  may  fail  to  obtain  even  current  rates  of 
wages  for  his  own  time  and  labor.  In  other  words,  he  would  be  better 
off  financially  if  he  gave  his  vineyard  away  and  worked  for  the  man  he 
gave  it  to. 

That  there  are  numbers  of  growers  of  wine,  raisin  and  shipping 
grapes  in  the  position  of  these  hypothetical  altruists  is  certain,  and  it 
should  be  useful  to  inquire  into  the  causes  and  to  point  out,  if  possible, 
how  the  old  grower  can  escape  from  this  position  and  how  the  new 
grower  can  avoid  getting  into  it. 

The  problem  is  how  to  insure  a  tangible  residuum  of  profit  after  all 
charges,  from  the  buying  and  planting  of  his  vineyard  to  the  last  toll 
of  the  retailer,  have  been  paid.  Many  factors  enter  into  this  problem. 
The  least  variable  of  these  factors  is  the  price  paid  by  the  actual  con- 
sumer. In  practice,  this  price  will  not  vary  much  from  the  maximum 
which  he  is  able  or  can  be  persuaded  to  pay.  If  it  rises  temporarily 
above  this  maximum,  buying  ceases  and  the  price  falls  automatically. 
If  it  falls  for  a  moment  below  this  maximum,  the  struggle  for  profit  of 
the  various  agencies  of  production,  transportation  and  distribution 
quickly  bring  it  back  to  its  normal  level. 
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The  most  variable  of  these  factors  is  that  with  which  the  producer  has 
the  closest  relation,  the  cost  of  production. 

The  profit  of  the  producers,  as  a  whole,  will  vary  to  a  great  extent  in 
accordance  with  the  more  or  less  abundance  of  the  crop,  but  the  oscilla- 
tions are  such  as  to  bring  the  average  very  close  to  zero.  In  other 
words,  the  average  price  obtained  by  the  producer  is  not  very  far  in 
either  direction  from  the  average  cost  of  production.  To  change  this 
general  condition  would  require  some  very  radical  changes  in  methods 
of  marketing,  which  it  is  not  my  purpose  to  discuss. 

Even  under  present  conditions,  however,  it  is  possible  for  the  intelli- 
gent and  experienced  grower,  aided  by  a  little  luck,  to  extract  a  tangible 
profit  out  of  his  industry.  He  can  do  this  usually  in  one  or  both  of 
two  ways:  (1)  By  decreasing  the  cost  of  production  below  the  average ; 
(2)  by  increasing  the  quality  of  his  product  above  the  average.  In 
the  first  case,  if  the  average  cost  of  producing  a  ton  of  grapes  is  $12, 
and  he  can  produce  one  for  $10,  he  is  clearly  making  a  profit  of  $2  per 
ton  more  than  his  fellow  growers.  By  improvements  in  quality,  the 
gain  is  not  always  so  direct,  nor  so  immediate,  but  in  the  end  is  equally 
real.  The  consumer  can  be  made  to  pay  more  for  a  superior  article, 
and  the  competition  of  the  distribiitors  for  this  article  will  enable  the 
producer  to  obtain  some  of  this  extra  price. 

The  best  examples  of  how  the  individual  grower  can  increase  his 
profit  by  diminishing  the  cost  of  production  are  perhaps  to  be  found  in 
the  raisin  industry.  Our  Californian  methods  of  growing  raisin  grapas 
and  drying  raisins  have  been  so  simplified  and  perfected  in  the  direction 
of  doing  everything  as  cheaply  as  possible  that  it  hardly  seems  possible 
to  improve  in  this  respect. 

A  mistake  made  by  many  growers,  however,  consists  in  measuring  the 
cost  of  production  simply  by  the  sums  expended  on  an  acre  of  vineyard. 
This  does  not  vary  much  and  in  most  vineyards  has  been  brought  very 
nearly  to  an  irreducible  minimum.  The  true  way  of  arriving  at  the 
cost,  however,  is  to  compare  the  sums  expended  on  the  vineyard  with 
the  amount  of  raisins  produced.  If,  by  improving  our  methods  of 
handling  wines  and  raisins,  we  can  increase  the  crop,  we  have  diminished 
the  cost  of  production.  If,  by  expending  $5  per  acre  on  improved 
methods  of  pruning,  cultivation,  irrigation,  and  so  forth,  we  can  obtain 
grapes  worth  $15  more,  we  have  increased  the  profit  of  our  vineyard 
and  diminished  the  cost  per  ton  of  grapes. 

The  cost  of  producing  a  pound  of  ^luscat  raisins  has  been  variously 
estimated  by  different  growers  at  from  1^  cents  to  3i  cents.  The 
general  opinion  places  it  at  from  2 J  cents  to  3  cents.  Accurate  accoiuits 
kept  by  several  large  producers  of  raisins  place  it  at  about-  3  cents. 
The  grower  who  takes  the  trouble  to  keep  accurate  accounts,  as  a  rule, 
takes  pains  to  do  the  rest  of  his  work  well.  The  cost  in  a  large  number 
of  vineyards  will  undoubtedly  be  more  than  this. 

The  cast  per  acre  will  consist  of  two  categories:  (1)  Vineyard  work, 
which  alone  is  sometimes  counted.     This  will  amount  to  abou|  $11.75  on 
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the  average.  (2)  Fixed  charges,  including  interest  on  investment  and 
depreciation,  which  will  vary  somewhat,  according  to  the  value  of  the 
land  and  the  amount  of  raisins  handled.  The  range  will  be  from  about 
$25  to  $30  per  acre.  The  cost  of  making  raisins  will  be  a  little  higher 
per  ion  with  small  crops  than  with  large  and  will  vary  from  $10  to  $13 
per  ton  in  average  seasons.  Using  these  estimates,  we  can  see  that  a 
pound  of  raisins  will  cost  over  4  cents  to  produce  in  a  vineyard  yielding 
only  half  a  ton  per  acre  and  only  about  1^  cents  in  a  vineyard  producing 
two  tons.  In  the  first  case,  the  grower  will  lose  about  $12.50  per  acre, 
in  the  last  he  will  gain  about  $58  at  a  selling  price  of  3  cents.  With 
a  crop  of  three  quarters  of  a  ton,  which  is  probably  above  the  average, 
he  will  barely  make  expenses.  These  facts  are  brought  out  in  the 
accompanying  table,  which  is  based  on  accurate  accounts  kept  in  several 
large  Muscat  vineyards  in  the  Fresno  region.  It  shows  that  the  esti- 
mate of  3  cents  per  pound  as  the  average  cost  of  production  is  not  far 
from  the  truth,  and  that  at  this  price,  the  average  vineyard  is  conducted 
at  a  loss,  but  that  the  better  vineyards  yield  a  fairly  satisfactory  profit. 
While  the  average  crop  of  a  Muscat  vineyard  for  a  term  of  years  is 
probably  below  .75  ton  of  raisins  per  acre,  there  are  vineyards  which 
produce  a.s  high  as  1.50  tons  or  even  two  tons,  and  there  is  every  reason 
to  believe  that  under  favorable  conditions  with  the  best  management  a 
crop  of  2^  tons,  representing  10  tons  of  fresh  grapes,  is  not  an  unreason- 
able ideal. 

Cost  of  Producing  Muscat  Raisins. 


Crop  per  aero  In  tons. 
$.50.        I       $.75.     ;   $1.00.       '    $1.50.      ! 


Pruning  and  burning  brush '  $2  50  I  ' 

Plowing    I  3  00  ,  I  '  I 

Horse  cultivation ,  2  OO  '  i  i 

Hand  work 2  25  I  I  I 

Irrigation    '  2  OO  ,  ,  , 


Vineyard  work  j  $11  75  $11  75     $11  75  ,  $11  75  :  $11  75  $11  75 

Interest  on  investment __  $20  00  $20  00    $20  00  ,  $20  00  I  $20  00  $20  00 

Taxes     _ ;  1  75  1  75  '      1  75        1  75  1  75  1  75 

Depreciation  .__  2  50  300        400,      500!  600  70O 


Fixed  charges $24  25  $24  75  $25  75  $26  75  '  $27  75  $28  75 

I  '  I  ' 

Gathering   '  $3  50  $5  25  ,  $7  00  $10  50  ,  $14  00  $17  50 

Handling  trays 100  l'!>5  150  200l      2  25  250 

Turning  and  stacking. ,  75  1  00  1  25  1  75        2  00  2  25 

Packing  in  sweat  boxes 75  .      1  00  1  25  ,  1  75  '      2  00  2  25 

Hauling    _.  50  75  lOO'  1501      200  250 


Making  raisins  '      $6  50      $9  25     $12  00  ^  $17  50  |  $22  25  r27  00 

Total  cost  per  acre !    $42  50     $45  75     $49  50     $56  00  i  $61  75  $67  OO 

Cost  per  ton  of  raisins $85  00  '  $61  00     $49  50     $37  33  .  $30  88  $26  80 

Cost  per  pound  of  raisins- $4  25  '    $3  05  '    $2  48      $1  87      $1  54  $1  34 

Profit  per  acre  at  3  cents ,—$12  50  — $0  75     $10  50     $34  00  !  $58  25  $83  OO 

Profit  per  acre  at  4  cents ,-$2  50     $1175     $30  50     $64  00  I  $98  25  $133  00 
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Owing  to  great  variations  in  methods  of  cultivation,  pruning  and 
drying  in  Sultana  vineyards,  the  cost  of  seedless  raisins  will  vary  more 
than  that  of  Muscats,  and  I  have  been  unable  to  obtain  sufficient  data  on 
which  to  base  an  estimate  of  the  average.  A  single  example  from  a  par- 
ticular vineyard  for  a  particular  year,  however,  indicates  that  the  cost  is 
not  very  different  from  that  of  Muscats. 

Returns  of  a  Sultana  Vineyard. 

Size,  16  acres.    Crop  IJ  tons. 

—      -    —  j  j 

Cultivation   i     $50  00  i 

Feed    ,      150  00 

Pruning '      150  00  ' 

Vineyard  work  I $350  00 

Taxes  - $65  00 

Interest  on  mortgage  at  8  per  cent — |     360  00 

($4,500— $281  per  acre.)  i 

Fixed  charges '       425  00 

Trays  (handling)  '     $40  00  i 

Picking  and  turning I     225  00 

Boxing  raisins 25  00 

Making  raisins ' 290  00 

Total-  cost  - $1,065  00 

Gross  income  at  2}  cents  per  pound ,     1,100  00 

Profit  I I       $35  00 

This  table  shows  that  the  grower  sold  his  raisins  at  the  cost  of  pro- 
duction, or  perhaps  below.  While  there  is  an  indicated  profit  of  $35 
on  the  whole  sixteen  acres,  no  charge  has  been  made  for  depreciation, 
which  would  araonnt  to  more  than  this  amount  on  the  trays  alone.  No 
allowance  is  made  for  depreciation  of  stakes  and  wire  trellises,  increased 
age  of  vines,  or  depletion  of  the  soil,  necessitating  future  fertilization. 
When  these  items  are  counted,  the  cost  will  come  up  fully  to  the  3  cents 
per  pound  for  Muscat  raisins.  The  ovmer  of  this  particular  vineyard 
probably  did  most  of  the  pruning  and  cultivation  of  the  vineyard  him- 
self, and  also  some  of  the  raisin  making.  By  this  means  he  probably 
saved,  at  most,  about  $300  of  the  cost.'  This  $300  represents  the  returns 
for  his  own  labor.  In  order  that  he  should  be  able  to  pay  the  inevitable 
depreciation  charges  and  receive  a  fair  return  for  his  skill,  energy  and 
experience,  he  must  reeeiv(3  at  least  4  cents  a  pound  for  his  raisins  or 
increase  his  crop  to  at  least  two  tons  per  acre. 

If  this  reasoning  and  these  calculations  are  correct,  they  prove  the 
proposition  with  which  we  started,  i.  e,,  that  the  growers  of  wine  and 
raisin  grapes  sell  their  crops  on  the  average  at  the  cost  of  production. 
In  other  words,  their  returns  represent  simply  current  rates  of  interest 
on  their  investments  and  current  rates  of  wages  for  their  own  labor.  In 
the  case  of  shipping  grapes,  undoubtedly  similar  conditions  exist. 

This  might  represent  a  fairly  satisfactory  state  of  affairs  if  it  were 
uniform,  although  the  grower  has  a  right  to  expect  some  return  for  his 
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intelligence  and  expert  knowledge.  The  figures  represent,  however, 
only  the  averages  of  very  widely  diverging  extremes.  In  some  years 
the  prices  received  are  so  good  that  the  least  skillful  of  the  growers 
make  a  living,  and  the  more  skillful  buy  automobiles.  In  other  years 
the  prices  are  so  low  that  many  growers  fail  to  receive  enough  to  pay 
for  harvesting  their  crops.  This  uncertainty  of  returns  is  very  discour- 
aging to  the  grower  and  prevents  him  from  making  those  improvements 
in  his  methods  which  the  proper  development  and  future  prosperity  of 
his  business  demand. 

The  result  is  that  too  large  a  proportion  of  our  viticultural  output  is 
of  inferior  quality.  Too  many  green  and  moldy  table  grapes  reach  the 
Eastern  markets ;  too  much  common  and  milk-sour  wine  is  offered  to  the 
people  who  ought  to  consume  the  product  of  our  vintages,  and  too  many 
of  our  raisins  lack  the  proper  sugar,  flavor,  texture  and  size.  In  spite 
of  these  facts,  all  phases  of  the  grape  industry  in  California  have 
increased  with  great  rapidity  during  the  last  fifteen  or  twenty  years. 
This  increase  has  been  due  to  our  exceptional  advantages  of  soil  and 
climate  and  to  the  immense  size  of  our  natural  market.  However,  we 
have  done  little  to  take  advantage  of  our  favorable  conditions  or  to 
.develop  our  markets.  The  industry  has  progressed  in  spite  of  our  lack 
of  properly  directed  efforts,  and  many  growers  have  failed  to  receive 
any  benefit  from  the  development  of  their  industry. 

What  do  we  need  to  improve  this  condition  of  things?  We  need, 
first  of  all,  intelligent  business  co-operation  on  the  part  of  the  grape 
growers  and  of  the  manufacturers  and  handlers  of  grape  products.  By 
this  means  the  currant  ^'owers  of  Greece,  who  were  on  the  verge  of 
starvation  owing  to  the  low  prices  received  for  their  product,  have 
raised  the  profits  of  their  industry  until  it  supports  a  large  proportion 
of  the  population  and  pays  a  large  proportion  of  the  expenses  of  govern- 
ment. By  similar  means  the  grape  growers  of  Argentina  have  kept  the 
price  of  their  wine  grapes  at  between  $26  and  $52  per  ton  without  any 
injury  to  the  business  of  the  winemaker,  and  while  much  impro\'ing  the 
quality  of  their  product. 

Besides  this  business  co-operation,  we  need,  almost  as  much,  great 
improvement  in  the  general  metho.ds  of  our  growers,  packers  and  wine- 
makers.  The  grower  who,  by  care  and  intelligence,  produces,  packs  and 
ships  table  grapes  which  arrive  at  Eastern  points  in  excellent  condition, 
is  much  handicapped  by  the  masses  of  green  and  moldy  grapes  .shipped 
by  the  careless  and  the  ignorant.  The  winemaker  who,  by  careful  choice 
of  varieties  and  the  use  of  modem,  scientific  methods,  produces  a  wine 
that  is  equal  to  the  best  of  Europe,  has  to  struggle  against  the  bad  repu- 
tation which  Califomian  wines  have  obtained  throusrh  the  large  propor- 
tion of  spoiled  and  inferior  wine  produced  by  growers  and  winemakers 
who  know,  and  apparently  care  little  about,  the  varieties  or  methods 
necessary  for  good  results.  Similar  conditions  exist  in  the  raisin  busi- 
ness. Great  nreneral  improvements  are  possible,  both  in  the  quantity 
and  quality  of  the  crops  of  our  raisin  vineyards. 
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Many  of  these  improvements  may  be  brought  about  by  the  general 
adoption  by  all  growers  of  the  methods  now  used  by  the  most  expert 
and  progressive.  Other  and  continued  improvements  are  attainable  by 
properly  conducted  experiment  work  and  research.  Great  improve- 
ments in  our  vineyards  are  possible  by  more  intelligent  attention  to  the 
choice  and  preparation  of  the  land;  by  a  better  selection  of  varieties 
and  planting  stock ;  by  better  methods  of  the  cultivation  and  training  of 
young  vines ;  by  more  skillful  pruning  of  bearing  vines  and,  in  general, 
by  better  work  in  all  details  of  cultivation,  irrigation,  fertilization,  con- 
trol of  diseases  and  the  handling  of  grapes  and  grape  products. 

Grape  growing  and  raisin  making  require  intelligence,  study  and 
skill  of  a  high  order.  Our  raisin  men  have  the  intelligence,  and  all  they 
need  is  the  opportunity  to  study  in  order  to  quickly  acquire  the  neces- 
sary skill. 

In  affording  this  opportunity  the  Viticultural  Division  of  the  College 
of  Agriculture  has  done  all  for  which  it  has  had  the  means.  ^Much 
more,  however,  should  be  done.  The  work  of  the  college  is  known  by 
only  a  very  small  proportion  of  those  who  could  and  would  utilize  it. 
We  require  more  men  and  more  means  to  bring  to  the  mass  of  the 
growers  that  technical  knowledge  which  they  lack.  We  need  more  men 
and  more  means  to  solve  those  innumerable  cultural  and  toehnioal  prob- 
lems on  which  the  improvement  and  future  development  of  the  industry 
depend. 

For  the  last  four  years  the  State  has  made  an  appropriation  of  $7,500 
a  year  for  viticultural  research.  This  has  enabled  us  to  establish  small 
experiment  vineyards  at  Davis,  Kearney  and  Imperial,  and  to  keep 
three  or  four  investigators  at  work  on  some  of  the  more  pressing  prob- 
lems. We  have  published,  during  this  time,  three  reports  on  special 
topics  concerning  the  growing  of  grapes  and  three  on  topics  concerning 
the  handling  of  the  product.  Much  of  the  work  commenced  is  still 
unfinished,  or  of  such  a  nature  that  definite  results  can  be  obtained  only 
after  several  years. 

This  work  should  be  continued  and  expanded.  A  reasonable  increase 
of  the  state  viticultural  appropriation  is  necessary  to  provide  for  the 
continuance  of  the  work  commenced  and  its  gradual  expansion.  Besides 
this,  certain  lines  of  work,  which  have  been  almost  neglected,  should  be 
prosecuted  vigorously.  The  most  pressing  need  at  present  is  an  estab- 
lishment where  the  correct  handling  of  grape  products  could  be  taught 
to  students  and  farmers,  and  where  investigations  into  improved 
methods  of  packing  and  shipping  table  grapes,  drying  and  handling 
raisins  and  the  manufacture  of  grape  juice,  vinegar  and  other  grape 
products  could  be  carried  out.  Such  an  establishment  would  be  most 
usefully  situated  at  Davis,  though  a  similar  establishment  adapted  to 
handling  somewhat  different  problems  should  be  later  placed  in  the  San 
Joaquin  Valley,  probably  at  Kearney. 

The  building  and  equipment  of  such  an  establishment  would  east 
between  $10,000  and  $15,000,  and  would  require  about  $2,500  a  year 
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for  running  expenses.  It  would  probably  be  well  to  combine  similar 
work  in  other  horticultural  industries  in  the  same  establishment,  at 
least  at  first. 

The  gross  returns  of  the  \'ineyards  of  California  are,  at  present,  not 
far  from  $J  5,000,000  a  year.  The  United  States  alone  would  consume 
ten  times  this  amount  of  our  grapes,  raisins,  grape  juice  and  wine  if 
they  could  be  supplied  regularly,  of  good  quality  and  at  moderate  cost. 
The  cost  to  the  consumer  will  depend  partly  on  our  adoption  of  the 
*  most  economical  and  efficient  methods  of  production,  but  principally 
upon  a  logical  and  uniform  co-operative  control  of  distribution.  The 
quality  will  depend  on  the  education  of  the  producer  in  better  methods 
and  ideals,  and,  in  this,  the  College  of  Agriculture  should  be  one  of  the 
most  effective  agencies. 

Mr.  Dore.  I  would  like  to  ask  what  per  cent  of  sugar  should  the 
grapes  contain  when  they  are  picked. 

Prof.  Bioletti.  That  is  a  question  that  I  have  been  trying  to  investi- 
gate and  trying  to  get  the  opinion  of  the  farmers  who  have  been  raising 
grapes  for  many  years,  and  they  all  seem  to  think  it  should  be  some- 
where about  25  to  26  per  cent.  I  have  very  little  personal  experience  in 
raising  raisins,  and  I  have  been  trying  to  find  out  from  farmers  who 
have  been  making  raisins  for  many  years,  and  most  of  them  do  not  know. 
A  few  of  them  think  it  should  be  at  least  32  per  cent,  but  growers  who 
have  really  taken  pains  to  ascertain  the  quantity  of  sugar  seem  to  think 
that  there  should  be  25  to  26  per  cent. 

Mr.  Dorr.  Have  you  told  us  whether  there  is  some  way  that  is  prac- 
ticable for  the  vineyardist  of  average  intelligence  and  push  to  know 
what  percentage  their  grapes  contain  when  they  are  picked?  Perhaps 
I  am  displaying  my  ignorance  in  asking  this  question,  but  I  hope  it  will 
be  beneficial  to  others  as  well  as  to  myself. 

Prop.  Bioletti.  It  is  a  very  simple  method  of  determining  the 
amount  of  sugar. 

Mr.  Dorr.  I  would  like  to  ask  the  people  here  who  live  in  Fresno 
County,  who  are  practically  all  raisin  growers,  how  many  have  found 
out  or  know  how  ?    I  am  curious  to  know  that. 

I  low  many  of  you  here  have  ever  tested  grapes  to  know  the  amount 
of  .sugar  when  you  begin  picking  for  raisins?  (Seven  members  raise 
their  hands.") 

Prof.  Biolettl  A  matter  of  general  public  knowledge,  then.  It  is 
a  very  difficult  thing  to  do;  it  requires  thought  and  intelligence. 

'Mr.  Kaller.  What  do  you  think  would  be  the  most  important  thing 
to  do  to  improve  the  production  of  raisins?  There  are  various  things 
that  can  be  done,  of  course.  We  all  know  that  pruning  will  greatly 
improve  tliom,  and  that  is  what  most  people  probably  have  been  doing. 
But  what  about  our  ground  ?  A  crood  many  of  us  here  think  we  have 
tilled  it,  and  a  good  many  of  us  think  that  we  have  been  working  with 
virgin  <rround;  but  I  do  not  think  our  ground  is  so  virgin.    It  has  been 
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used  a  great  deal  for  grain  before  our  grapes  have  been  planted,  and  I 
want  to  have  your  opinion :  what  you  think  would  be  most  important  in 
improving  production. 

Prof.  Bioletti.  There  are  so  many  things  that  can  be  used  with 
benefit,  and  it  is  a  mistake  to  say  which  would  be  of  real  importance. 
In  one  section  there  is  one  thing,  and  in  another  something  else.  Our 
growers  don't  study  their  business  enough.  Make  a  study  of  your 
ground,  of  pruning,  and.  in  doing  this  you  could  increase  your  produc- 
tion all  the  way  from  10  to  25  per  cent  all  over  California.  That  is  the 
only  way  you  can  do  it.  You  have  got  to  study,  correspond  with  the 
agricultural  stations ;  get  all  the  books  you  can  on  the  subject ;  see  what 
others  do  and  keep  track  of  what  you  do  yourself.  Give  support  to  the 
agricultural  experiment  station  until  they  have  got  means  and  men  to 
bring  this  kind  of  information  to  every  fruit  grower  in  the  State.  This 
is  the  means  of  getting  this  information,  which  is  now  in  possession  of 
the  best  growers  of  the  State. 

Mr.  Sessions.  I  am  interested  in  shipping  grapes.  I  see  that  you 
have  the  cost  of  handling  there  as  73  cents.  The  grapes  I  shipped  this 
year  cost,  after  they  were  delivered  at  the  packing  house,  74  cents  and  a 
fraction,  and  my  cost  of  picking  and  hauling  were  additional  to  that. 

Prop.  Bioletti.  Those  are  figures  based  on  the  report  of  Mr,  Stuben- 
rauch  and  he  is  responsible  for  these  figures,  and  the  report  was  given,  I 
think,  for  the  use  of  the  Interstate  Commerce  Commission.  These  were 
figures  based  on  the  account  which  Mr.  Stubenrauch  obtained  from  vari- 
ous growers. 

Mr.  Shepherd.  I  am  not  in  the  grape  business,  but  we  citrus  people 
know  very  well  not  only  how  to  prune,  but  to  fertilize.  We  know  just 
about  what  to  put  into  the  soil  to  make  our  crops  fine,  and  I  was  think- 
ing that  the  same  conditions  ought  to  apply  to  grape  culture,  and  I 
believe,  if  our  friends  would  study  or  look  into  the  matter  of  what  the 
grape  needs,  they  would  produce  better  crops.  Supply  what  the  grape 
contains  and  put  that  into  the  soil ;  you  would  have  very  much  increased 
production.  We  know  that  you  cannot  have  oranges,  and  year  after 
year  take  off  crops  from  your  orchards  and  return  nothing.  We  have 
to  put  in  phosphoric  acid,  nitrogen  and  potash  into  the  soils.  Now 
there  must  be  something  that  the  grape  takes  from  the  soil  that  you 
have  not  replaced,  and  I  believe  that,  if  the  vineyardist  of  the  Fresno 
district,  and  every  other  district,  could  appreciate  how  valuable  fertili- 
zation is  to  the  citrus  business,  every  one  of  them  would  go  to  work 
to-morrow  and  investigate  that  question,  and  there  is  no  question  but 
that  you  deplete  your  soil  Your  soil  here  is  very  sandy,  more  than 
ours.  We  have  to  put  in  humus  and  cover-crops,  and  supply  nitrogen, 
which  3'ou  know  the  soil  needs,  and  there  must  be  moisture  in  the  soil. 
I  hope  that  our  friend  here,  who  came  from  abroad  to  invest  his  money 
and  engage  in  the  grape  business,  will  take  up  the  matter  of  fertiliza- 
tion. You  can  get  plenty  to  read  upon  it,  and  any  one,  any  manufac- 
turer, without  mentioning  any  names,  who  understand  trees  or  any 
subject  of  horticulture,  can  tell  you  just  about  whatfjygQ^3^<g)^0eeds. 
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Mr.  Kaller.  Before  I  say  anything  further  I  want  to  say  that  I 
have  read  every  bulletin  issued  upon  any  subject.  I  have  had  my 
attention  called  to  various  bulletins  that  have  been  written  on  this  sub- 
ject, on  any  subject  that  is  of  interest  to  the  grower,  but  when  I  came 
here  I  came  with  the  information  that  I  was  meeting  a  virgin  soil.  And 
men  come  here  and  are  brought  here  and  allowed  to  invest  here,  thinking^ 
and  are  made  to  believe,  that  they  have  to  deal  with  perfectly  virgin 
soil.  It  takes  a  few  years  before  you  come  to  the  conclusion  that  you 
have  made  a  mistake  and  that  your  soil  is  not  virgin.  They  have  to 
begin  investigating  in  an  attempt  to  find  out  what  is  needed,  and  I  have 
been  here  now  six  years,  and  two  years  ago  only  found  out  that  fertiliza- 
tion was  needed.  There  are  hundreds,  thousands,  of  people  that  have 
come  here  who  are  utterly  unable  to  cope  wnth  this  condition,  because 
when  they  buy  their  vineyard  they  go  in  debt,  and  I  think  it  is  the 
curse  of  this  country  that  too  many  poor  people  are  brought  in  here 
believing  that  they  have  to  deal  with  soil  that  will  yield  crops,  and  they 
know  nothing  about  such  work  as  fertilization  or  other  work  that  Pro- 
fessor Bioletti  has  told  us  about.  They  have  come,  starting  down  at  the 
bottom,  and  are  unable  to  stand  the  cost ;  they  started  in,  many  of  them, 
in  debt,  and  didn't  have  anything  to  go  on  with.  And  I  say,  while.I 
appreciate  your  country  very  much,  it  took  me  four  years  before  I  found 
out  that  there  must  be  something  else.  I  have  done  everything  on  my 
vineyard  that  I  could,  and  when  I  found  it  did  not  grow  and  produce 
to  my  satisfaction,  then  I  took  a  piece  of  soil  up  to  Berkeley  and  had  it 
analyzed. 


AFTERNOON  SESSION. 

Chairman  Cook.  Our  first  address  this  afternoon  will  be  given  by 
Mr.  Frank  T.  Swett  of  Martinez  on  the  subject  of  **  Viticulture  in  the 
Interior  Valleys. ' ' 

VITICULTURE  IN  THE  INTERIOR  VALLEYS. 

By  Frank  T.  Swett.  Martinez,  Cal. 

If  the  1912  prices  for  Tokays  and  ^Malagas  had  been  better  by  $300  a 
car ;  if  the  wine  grapes  of  the  San  Joaquin  had  brought  $14  a  ton  instead 
of  $6  a  ton ;  if  raisins  were  above  instead  of  below  the  cost  of  production, 
it  would  be  a  delight  for  us  all  to  consider  the  best  ways  of  increasing 
and  niakintr  permanent  a  greater  vineyard  acreage  in  the  vast  valleys  of 
the  interior. 

It  would  then  be  worth  while  considering  the  best  ways  of  controlling 
that  capricious  and  unsatisfactory  pest,  the  phylloxera,  which  works 
with  unremitting  energy  in  the  Coast  counties,  where  grapes  sell  for  $16 
a  ton,  but  takes  things  easy  in  the  sections  where  grapes  are  worth  only 
a  trifle  more  than  the  cost  of  picking  and  hauling. 

Were  it  not  for  the  work  of  the  phylloxera  there  might  be  an  overpro- 
duction of  grapes  in  the  coast  counties,  but,  owing  to  its  steady  progress. 
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hundreds  of  acres  have  gone  and  are  going  out  of  existence  each  season, 
fio  that  prices  bid  fair  to  be  good  for  many  years  to  come. 

The  great  viticultural  industry  of  California,  with  its  triple  alliance 
of  wine,  raisin  and  table  grape  production,  is  passing  through  a  period 
of  deep  and  serious  depression.  Previous  to  1907  it  had  its  seven  fat 
years  of  prosperity,  but  since  then  there  have  been  five  years  the 
reverse  of  fat,  if  financial  returns  and  not  tonnage  be  considered. 

With  the  great  stampede  of  planting,  rash  and  inconsidered,  begin- 
ning about  1903  and  ending  in  1907,  the  production  of  raisins  was 
jumped  from  ninety  million  pounds  in  1905  to  a  hundred  and  twenty- 
oight  million  pounds  in  1911 ;  that  of  wine  from  twenty-six  million  gal- 
lons in  1905  to  fifty  million  gallons  in  1911,  and  that  of  table  grape 
shipments  from  sixteen  hundred  carloads  in  1905  to  sixty-three  hundred 
carloads  in  1911,  almost  quadruple. 

There  are  about  fifty  thousand  acres  of  table  grapes  in  California, 
mostly  in  full  bearing.  Assuming  an  average  of  five  tons  to  the  acre, 
this  would  give  about  two  hundred  and  fifty  thousand  tons  of  grapes, 
or  the  equivalent  of  about  twenty  thousand  carloads,  if  all  were 
harvested  and  packed. 

But  this  year  only  about  sixty-three  hundred  carloads  were  shipped 
oast  and  perhaps  seven  hundred  carloads  to  a  thousand  carloads  con- 
sumed in  California,  accounting  for  a  total  of  about  seven  thousand 
oarloads.  During  October  and  part  of  November  markets  were  badly 
glutted.  Increased  shipments  would  have  still  further  demoralized 
markets.  What  happened  to  the  remainder  of  the  table  grapes?  An 
immense  tonnage  was  either  turned  into  the  wineries  at  utterly  unre- 
munerative  prices  or  were  not  picked  at  all. 

The  table  grape  business  is  a  little  brother  of  the  wine  grape  business. 
While  at  first  sight  it  might  appear  to  be  independent  of  it,  anybody 
can  see  that  if  the  wineries  did  not  consume  the  great  surplus  of  lower 
grade  table  grapes,  these  grapes  would  be  forced  into  the  table  grape 
markets,  to  still  further  demoralize  sales. 

Existing  markets  are  not  consuming  under  present  conditions  of 
packing  and  distribution  much  over  seven  thousand  carloads,  even  at 
low  prices.  With  an  acreage  sufficient  for  twenty  thousand  carloads, 
what  is  California  going  to  do  with  the  odd  thirteen  thousand  carloads 
for  which  no  present  markets  exist  ?  In  the  face  of  competition  with  the 
two  hundred  thousand  tons  of  Concord  and  other  grapes  grown  in  New 
York,  Pennsylvania,  Ohio,  and  Michigan,  can  we  look  forward  in  the 
near  future  to  doubling  or  trebling  the  consumption  of  our  California 
table  grapes? 

What  can  the  table  grape  people  do  about  it?  If  wine  grape  prices 
were  attractive  it  would  be  easy  to  graft  a  large  acreage  of  Tokays  and 
Malagas  in  places  where  quality  is  low  into  Petit,  Syrah  or  other 
desirable  types  of  grapes.  But  at  offered  contract  prices,  which  I  am 
told  is  ten  dollars  a  ton,  there  is  no  inducement  whatever  to  do  this,  for 
on  most  land  ten  dollars  a  ton  is  below  the  cost  of  production,  if  interest 
on  the  investment  is  figured  in  and.  of  course,  it  should  be^Gooole 
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In  certain  localities,  where  soil  conditions  are  favorable  neither  to 
the  production  of  large  crops  of  table  grapes,  nor  high  quality,  some 
reduction  of  acreage  is  inevitable.  In  fact,  frequently  these  places  are 
well  fitted  for  the  production  of  paying  crops  of  alfalfa.  Through  the 
extension  of  irrigation  ditches  or  the  installing  of  pumping  plants 
operated  by  distillate  or  electric  power,  it  is  now  becoming  possible  in 
many  localities  to  thus  produce  paying  crops  of  the  safest  and  surest 
crop  in  California — alfalfa. 

High  grade  table  grapes  usually  sell  at  a  profit ;  second  grade  grapes, 
such  as  poorly  colored,  compact-dustered  Tokays,  which  mould  and  rot 
in  the  center  of  the  bunches  in  transit,  usually  sell  at  a  loss.  If  a  grower 
finds  that  one  part  of  his  vineyard  produces  this  undesirable  type  of 
grape,  the  sooner  he  digs  out  or  grafts  out  that  portion  the  better. 
There  are  many  vineyards  now  for  sale  at  about  two  hundred  dollars  an 
acre,  which,  if  in  alfalfa  instead  of  vines,  would  be  worth  three  hundred 
dollars  an  acre.  Some  of  the  best  alfalfa  land  makes  the  poorest  grape 
land.     Type  of  soil  has  much  to  do  with  the  selling  price  of  grapes. 

In  the  New  York  sales  catalogues  there  is  frequently  a  difference  of 
three  hundred  dollars  a  car  in  sales  of  grapes  shipped  from  the  same 
district,  packed  the  same,  handled  the  same,  and  the  same  variety,  but 
grown  on  different  soils.  One  line  will  be  selling  for  seven  hundred  to 
eight  hundred  dollars  a  car,  returning  no  real  profit  whatever,  while 
another  line,  grown  on  different  land  only  a  few  miles  distant,  will  sell 
at  eleven  hundred  to  twelve  hundred  dollars  a  car,  netting  the  grower 
handsome  profits. 

So  great  is  the  difference  in  selling  prices  that  it  is  quite  likely  a  few 
years  from  now  that  further  planting  of  table  grapes  will  be  carried  on 
on  the  black  lands  south  of  Lodi,  while  at  the  same  time  the  grub-hoe 
may  be  at  work  on  other  vineyards  almost  within  rifle  shot. 

The  grower  who  is  up  against  it  financially,  owing  to  the  disastrous 
prices  of  the  last  five  years,  cannot  afford  to  make  sweeping  changes. 
In  many  cases  his  ready  money  and  his  credit  are  almast  exhausted. 
The  small  vineyardist  owning  ten  or  twenty  acres  and  nothing  else, 
situated  where  he  cannot  qrrow  quality  grapes,  is  in  a  serious  predica- 
ment, lie  needs  all  the  counsel  and  guidance  and  help  that  can  be 
given  him,  not  only  by  the  county  horticultural  commissioners  and  by 
farmers'  institutes,  but  also  by  his  local  banker.  The  one  saving  fact 
with  many  a  California  vineyardist  is  that,  owing  to  the  influx  of  land 
seekers  into  our  State,  and  because  of  the  prosi)erous  conditions  of  our 
dairy  and  live  stock  industry  on  alfalfa  lands,  the  selling  price  of  land 
has  doubled  in  ten  years,  thus  recouping  some  of  the  losses  of  the 
vineyard. 

There  is  one  striking  feature  of  much  of  the  small  planting  in  our 
interior  valleys,  even  on  land  that  is  fitted  to  grow  diversified  crops; 
there  are  too  many  one-crop  tracts — one  cannot  call  them  farms.  The 
settler  is  too  apt,  on  the  shallow  advice  of  some  glib  real  estate  agent, 
to  put  all  his  eggs  in  one  basket.     He  is  told  that  this  crop  or  thafcrop 
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is  going  to  net  him  a  hundred  or  two  hundred  dollars  an  acre.  This 
sounds  very  good,  indeed,  and  he  risks  his  all  on  a  one-crop  venture. 
Perhaps  the  whole  neighborhood  does  the  same  and  the  evils  incident 
to  monoculture  come  to  pass.  The  district  may  have  but  one  main 
resource  and  if  anything  happens  to  that  a  blight  falls  on  the  whole 
community. 

There  is  a  special  justification  on  the  small  orchard  or  vineyard  for 
one  or  two  or  three  acres  of  alfalfa  instead  of  all  fruit  or  grapes.  The 
farmer's  own  family  affords  a  home  market,  at  full  retail  prices,  for  all 
the  milk,  butter,  veal,  pork,  chickens  and  eggs  raised  on  that  acre  or 
two.  Allowing  the  prices  that  would  have  to  be  paid  for  these  necessi- 
ties, the  indirect  products  of  one  acre  of  alfalfa  may  often  be  worth  a 
hundred  dollars  for  home  consumption.  The  substitution  of  alfalfa  for 
a  fraction  of  the  vineyard  does  not  necessarily  mean  much  permanent 
reduction  in  the  tonnage  of  grapes  shipped  off  the  place,  for  the  fertil- 
izer produced  will  tend  to  increase  or  at  least  maintain  the  annual 
production  of  the  vineyard. 

Many  thoughtful  men  are  convinced  that  some  reduction  of  the  table 
grape  acreage  in  sections  where  grapes  are  of  mediiun  or  poor  quality, 
ripening  only  during  the  six  or  eight  weeks  of  glutted  markets,  is  inevi- 
table. Let  us  hope  to  see  this  reduction  come  about  by  degrees  and  in  a 
rational  way,  and  not  as  a  panic  of  destruction,  as  may  be  possible, 
should  one  or  two  more  disastrous  seasons  follow.  In  some  instances 
growers  are  wisely  planning  to  plant  suitable  fruit  or  nut  trees,  digging 
out  every  third  vine,  with  the  intention  of  eventually  removing  the 
remaining  vines  when  the  trees  are  old  enough  to  bear. 

Standardization. 

Three  seasons  ago  a  movement  of  immense  importance  to  our  fruit 
and  grape  growers  was  initiated  by  a  clear-visioned  man,  who  perceived 
the  all-important  truth  that,  without  some  concerted  movement  to  raise 
the  standard  of  our  grape  and  fruit  shipments,  our  markets  could  not 
be  maintained  nor  extended.  Like  all  reforms,  standardization  has  had 
its  difficulties,  but  on  the  whole,  as  growers  are  becoming  educated  to  its 
necessity,  it  is  winning  out  and  must  eventually  become  widely  estab- 
lished. The  early  shipments  of  table  grapes  of  established  standard  this 
season,  previous  to  the  September  rains,  sold  at  handsome  prices,  fully 
justifying  standardization. 

Unfortunately  in  September,  1912,  most  of  the  grapes  of  California 
were  soaked  by  a  heavy  rain.  The  interior  berries  of  the  more  compact 
clusters  were  softened  by  the  invasion  of  the  botrytis,  or  slip-skin  mould. 
It  is  very  difficult  for  the  packers  to  find  and  cull  out  all  the  berries 
injured  by  this  fungus,  as  the  color  and  texture  is  not  always  perceptibly 
affected.  It  was  not  always  possible  for  the  inspectors  to  determine 
which  grapes  would  carry  in  good  shape,  and  which  would  arrive  with 
whiskers  on  them.  As  a  result  some  thousands  of  cars  failed  to  arrive 
in  satisfactory  condition.    This  has  caused  some  criticism  of  standardiza- 
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tion,  but  unjustly  so.    It  may  be  years  before  the  same  thing  will  happen 
again. 

In  the  mean  time  we  shall  hope  that  the  United  States  Department  of 
Agriculture  will  try  to  find  some  method  of  controlling  this  fungus  in 
the  vineyard.  If  an  economical  method  of  prevention  can  be  worked 
out,  it  will  be  of  immense  value  in  improving  the  keeping  qualities  of 
our  table  grapes  in  seasons  when  early  fall  rains  prevail. 

In  spite  of  the  general  softening  of  grapes,  however,  standardization 
barred  out  a  great  amount  of  manifestly  poor  stuff.  Growers  are  better 
educated  for  next  year.  It  was  an  important  epoch  in  California's 
horticultural  history  when  the  thesis  of  standardization  was  nailed 
to  the  door  of  the  packing-house  by  our  far-sighted  and  courageous 
reformer  and  friend,  the  man  who  is  helping  solve  some  of  our  difficult 
economic  problems — J.  W,  Jeffrey. 

Spanish  Table  Grapes. 

In  the  heavy  importations  of  Almeria  grapes  from  Spain  there  is  both 
a  menace  and  a  hint  for  the  future.  Would  it  not  be  wise  for  the  mem- 
bers of  this  convention  to  take  action  toward  the  continuance  of  the 
present  tariff  on  Spanish  grapes.  They  come  into  competition  with  our 
late  season  shipments  of  Tokays,  Cornichon  and  Emperor.  With  the 
advent  of  a  new  tariff  regime,  should  we  not  defend  ourselves  as  best 
we  can  against  the  competition  of  the  increased  shipments  which  would 
result  if  the  present  tariff  is  lowered  ? 

The  Almeria  grape  is  a  type  by  itself,  very  different  from  any  of  our 
common  varieties.  It  is  as  hard  as  an  apple  and  of  wonderful  keeping 
qualities.  In  the  warmer  parts  of  this  State  it  should  do  well.  There 
is  the  possibility  of  a  considerable  industry  in  the  growing  of  these  for 
late  markets,  packed  in  crates,  or  for  marketing  in  March  and  April, 
packed  in  sawdust  or  corkdust.  In  some  localities  it  is  a  shy  bearer;  in 
other  places,  when  properly  pruned,  it  bears  well.  Experiments  should 
be  carried  on  to  determine  its  adaptability  to  the  different  parts  of 
California. 

Freight   Rates. 

I  shall  not  take  up  time  with  the  discussion  of  this  important  matter, 
a.s  I  presume  it  will  be  handled  by  our  able  committee  on  transporta- 
tion, the  members  of  which  deserve  our  heartfelt  thanks  for  their  unre- 
mitting efforts  to  secure  fair  treatment  from  the  railroads. 

Wine  Grape  Industry  of  the  Interior. 

The  wine  grape  industry  of  the  interior  valleys  differs  greatly  from 
that  of  the  coast  counties,  where  dry  wines  of  high  grade  are  produced 
from  varieties  of  grapes  planted  for  that  specific  purpose.  Owing  to 
the  busy  work  of  phylloxera  for  the  past  twenty  years  a  large  portion  of 
the  original  plantings  have  been  destroyed  and  partly  replaced  by 
plantinsrs  on  resistant  roots.  ]Most  of  the  recent  plantings  have  been  of 
desirable  varieties  suited  to  the  making  of  fine  grades  of  wine.  The 
grade  of  dry  wine  made  in  the  coast  counties  is  so  superior  to  the  dry 
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wine  made  in  the  interior  that  the  grapes  of  the  coast  counties  brought 
from  twelve  to  nineteen  dollars  a  ton  this  year,  and  for  a  term  of  ten 
years  have  averaged  o\er  twenty  dollars  a  ton. 

The  wines  of  the  interior  valleys,  most  sweet  fortified  wines,  are  made 
largely  from  wine  grapes,  planted  more  for  quantity  than  quality,  and 
also  to  a  large  extent  from  surplus  table  grapes  and  raisin  grapes.  For 
instance,  during  the  latter  part  of  the  season,  there  were  daily  about  as 
many  cars  of  table  grapes  sidetracked  at  the  wineries  of  Stockton  and 
Lodi  as  were  being  loaded  for  eastern  shipment. 

Cut  off  the  markets  for  wines,  by  needless,  careless  or  hostile  legisla- 
tion, and  a  heavy  blow  will  be  dealt  both  to  the  growers  of  table  and  of 
raisin  grapes.  The  interests  of  the  three  classes  of  vineyardists  are  tied 
together;  all  three  have  suffered  during  the  years  since  1907.  Since 
that  year  the  average  vineyard  of  the  interior  valleys  has  been  run  at  a 
financial  loss. 

The  actual  cost  of  growing  wine  grapes  in  the  interior  on  average 
land,  including  interest  on  the  investment  and  taxes,  is  probably  not  less 
than  twelve  dollars  a  ton.  At  six  dollars  a  ton,  the  prevalent  price  this 
season,  there  is  a  heavy  loss.  At  the  present  time  it  is  said  that  contracts 
are  offered  to  vineyardists  at  ten  dollars  a  ton  for  ten  years.  While  it 
is  unwise  to  give  any  one  specific  business  advice,  the  grower,  before 
coming  to  a  decision,  should  remember  that  owing  to  constant  increases 
in  taxation,  to  increasing  demands  on  the  part  of  laborers,  to  the  cost 
of  employers*  accident  liability,  and  to  the  increased  cost  of  living,  that 
there  may  be  no  real  profit  in  growing  grapes  at  ten  dollars  a  ton,  but 
a  loss.  He  should  also  distinguish  between  real  contracts  and  alleged 
contracts,  which  are  merely  options,  voidable  at  the  buyer's  pleasure. 
In  any  event  he  should  hold  himself  free  to  dig  out  his  vineyard  and  sub- 
stitute some  crop  that  will  net  a  real  profit,  if  he  decides  to  do  so.  If  his 
vineyard  bears  only  average  croi)s,  he  may  do  better  to  gradually  reduce 
his  vineyard  acreage  and  work  into  alfalfa  and  other  lines  of  production. 

It  is  surprising  to  learn  how  few  vineyardists  keep  any  systematic 
record  of  costs  of  production.  Most  vineyards  are  planted  in  blocks  of 
one  or  more  acres.  During  the  vintage  the  tonnage  from  each  block 
should  be  kept  track  of.  It  is  not  uncommon  for  some  blocks  to  produce 
two  or  three  times  as  much  as  other  blocks.  The  grower  should  know 
which  blocks  are  not  paying  the  expense  of  cultivation  and  operation 
and  which  ones  are  paying  a  profit.  The  modem  dairyman  goes  to  con- 
siderable pains  to  test  his  cows,  so  that  he  may  eliminate  those  that  cost 
more  than  they  come  to.  The  grape  grower  should  know  definitely 
whether  a  block  of  grapes  is  presenting  him  with  an  annual  deficit  or  an 
annual  profit.  If  there  is  a  profit,  he  should  decide  if  it  is  the  be^t 
profit  of  which  that  land  is  capable,  and  whether  he  can  make  a  better 
profit  by  substituting  some  other  crop. 

It  seems  as  if  one  other  matter  should  be  considered.  Within  the  next 
ten  years,  following  the  opening  of  the  canal,  we  expect  many  thousands, 
perhaps  a  half  million,  southern  Europeans  to  settle  in  California.     In 
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their  own  countries,  wherever  grapes  are  grown,  these  people  are  tem- 
perate users  of  claret  and  white  wine  at  their  meals,  consuming  an  aver- 
age of  about  a  pint  bottle  a  day.  or  not  less  than  thirty  gallons  a  year. 
If  in  California  these  people  are  permitted  to  maintain  their  old-country 
customs,  the  half  million  that  are  expected  would  make  a  home  market 
for  fifteen  million  gallons  of  wine  a  year.  This  would  be  enough  to  take 
care  of  any  possible  surplus  and  would  put  the  grape  industry  on  a 
secure  and  profitable  basis  for  years  to  come. 

Regardless  of  what  measures  may  be  taken  to  rid  California  of  the  low- 
class  saloon,  would  it  not  be  wise  for  our  grape  growers,  and  those  of  the 
community  interested  in  the  success  of  an  industry  representing  an 
investment  of  over  a  hundred  million  dollars,  to  consider  some  amend- 
ment of  the  present  local  option  laws.  At  the  present  time,  under  the 
Wylie  bill,  if  a  district  votes  dry  there  is  nothing  to  prevent  a  man 
having  a  gallon  of  whiskey  shipped  to  him  by  express  and  kept  at  his 
home  or  in  his  room  at  a  hotel  or  boarding-house,  but  the  hotel  or  board- 
ing-house keeper  is  absolutely  prevented  from  serving  his  guests  with  a 
temperate  glass  of  white  wine  or  claret  at  meals.  To  the  southern 
European  wine  is  the  same  as  tea  or  coffee  to  the  American.  If  the 
people  of  a  community  wish  to  close  saloons  but  wish  to  give  hotels  and 
restaurants  the  privilege  of  ser\4ng  light  California  wines  with  bona 
fide  meals,  why  should  not  that  community  have  the  privilege  of  so 
deciding?  I  doubt  if  this  matter  was  seriously  and  definitely  consid- 
ered when  our  legislators  framed  the  present  law.  I  am  a  believer  in 
local  option  and  the  right  of  each  community  to  regulate  its  own  affairs 
as  it  sees  fit.  Perhaps  the  time  will  come  when  a  great  many  communi- 
ties in  California  will  see  fit  to  regulate  affairs  in  the  way  thus  suggested. 

With  the  steady  improvement  in  quality  of  our  California  wines  the 
market  for  the  better  types  is  gradually  broadening.  The  University 
of  California  recognizes  the  grape  as  one  of  the  most  important  and  has 
established  a  Department  of  Viticulture,  ably  headed  by  Professor 
Bioletti.  An  immense  amount  of  valuable  work  has  been  accomplished. 
Among  other  investigations  this  department  has  recently  demonstrated 
in  a  very  striking  and  practical  way,  by  actual  work  with  commercial 
vintages,  the  great  improvement  that  can  be  made  in  our  California 
wines  by  the  use  of  pure  yeasts  for  the  carrying  on  of  fermentation. 

California  is  unique  in  the  importance  and  extent  of  its  ^^ticultu^e. 
Farmers  and  settlers  from  other  states  usually  know  nothing  at  all 
nbout  grape  growing.  The  work  and  advice  of  the  viticultural  depart- 
ment of  the  University,  through  its  bulletins,  through  farmers'  insti- 
tutes, and  through  the  press,  is  of  great  importance  to  the  whole  com- 
munity. The  legislature  makes  a  biennial  appropriation  for  special 
research  in  viticulture,  but  the  amount  is  inadequate  and  should  be 
increased. 

One  other  topic,  and  I  am  through.  The  history  of  gluts  and  periods 
of  overproduction  show  that  in  many  cases  they  could  have  been  pre- 
vented.    It  did  not  take  a  fortune  teller  to  point  out,  after  the  planting 
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of  wine  and  table  grapes  had  become  an  epidemic  in  1901,  1902  and 
1903,  that  overproduction  of  sweet  wines  was  certain  to  follow.  In 
1903  Percy  T.  Morgan,  president  of  the  California  Wine  Association, 
in  a  clear  and  able  paper  read  before  the  Fruit  Growers'  Convention  in 
this  very  town  of  Fresno,  told  us  all  just  about  what  was  going  to 
happen.     Who  heeded  his  warning?    Very  few. 

For  four  years  after  his  note  of  warning  prices  remained  high. 
Farmers  and  speculators  kept  on  planting,  ignoring  the  fact  that  sev- 
enty thousand  acres  of  young  grapevines  were  quietly  getting  ready  to 
suddenly  pour  a  flood  of  crops  on  the  unprepared  market.  If  the  same 
.facts  that  were  presented  by  Mr.  Morgan  to  one  fruit  growers'  conven- 
tion in  a  ten-minute  paper  could  have  been  put  before  the  farmers  at 
all  the  farmers'  institutes  held  in  the  interior  valleys  for  a  year  or  two, 
by  an  agricultural  economist  from  the  University  of  California  or  else- 
where, probably  the  lesson  -would  have  been  understood  and  much 
unwise  planting  and  losses  of  millions  of  dollars  been  averted. 

Most  of  our  farmers  are  newcomers,  not  accustomed  to  studying  the 
economics  of  horticulture  and  viticulture.  Such  knowledge  must  come 
to  them  through  fanners'  institutes  or  through  the  able  agricultural 
journals  of  California,  or  through  their  county  horticultural  commis- 
sioners, in  so  far  as  they  may  be  men  of  sound  economic  ability;  but 
we  need  some  starting  point  where  the  economic  problems  of  Cali- 
fornia's varied  and  intricate  agriculture  and  horticulture  may  be 
investigated ;  where  young  men  may  be  trained  to  study  not  only  crop 
production  but  crop  marketing,  not  only  tree  planting  but  rational 
choice  of  varieties  to  plant. 

The  State  Commission  of  Horticulture  has  made  a  good  beginning  in 
the  collection  of  crop  reports  and  horticultural  statistics.  This  is  useful 
and  commendable;  but  unless  by  ample  financial  support  the  State 
Commission  shall  become  a  great  deal  more  than  a  state  bureau  of 
entomology  and  quarantine;  unless  its  work  shall  be  broadened  so  as  to 
help  the  growers  solve  their  present  and  future  economic  problems,  then 
we  must  look  elsewhere.  Perhaps,  in  any  event,  we  should  ask  the 
University  of  California  to  begin  by  establishing  a  chair  of  agriculture 
and  horticultiiral  economics. 

Already  in  California  we  have  some  thousands  of  fake  ''professors" 
of  agricultural  economics,  who  work,  not  for  a  salary  and  not  for  their 
health,  but  for  the  commission  of  five  per  cent  or  more  on  the  land  they 
sell.  The  new  settler  gets  much  of  his  agricultural  and  horticultural 
(lope  from  these  optimistic  gentlemen,  sometimes  at  a  dear  price. 

I  always  appreciate  the  optimism  of  Mr.  Seagraves,  the  irrepressible 
colonization  agent  of  the  Santa  Fe  railroad.  Last  week  he  assured  an 
audience  of  a  hundred  and  forty  thousand  people,  through  the  columns 
of  the  Country  Gentleman,  of  the  opportunity  of  their  lifetime — 

**You  can  buy  desirable  farms  with  water  in  the  San  Joaquin 
Valley  at  from  $125  to  $150  an  acre  and  these  farms,  properly 
cultivated  and  planted,  will  return  to  you  as  much  as  Mr.  Casaloi^no 
received  from  his  land.  r^r^r^n}c> 
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**Mr.  Casalegno  made  big  interest  on  $150,000  this  year.  Mr. 
Casalegno  owns  120  acres  of  fruit  at  Oakdale.  If  his  net  profit 
was  only  6  per  cent  it  would  mean  $75  an  acre,  or  6  per  cent  on  a 
valuation  of  $1,250  per  acre.'' 

I  do  not  question  the  sincerity  of  the  railroad  gentleman,  but  through 
what  process  of  divination  has  he  found  out  that  his  invited  settler  is 
p'oing  to  secure  the  same  kind  of  land  as  Mr.  Casalegno 's  at  $150  an 
acre,  adapted  to  the  same  fruits?  How  did  Mr.  Seagraves  definitely 
ascertain  that  the  prices  for  fruit  will  be  the  same  when  Mr.  Settler  *s 
new  orchard  comes  into  bearing  in  1920  as  was  paid  for  Mr.  Casalegno 's 
crop?  Mr.  Seagraves  is  the  same  optimistic  gentleman  who  in  1908 
was  advising  settlers  that  wine  grapes  were  paying  $125  an  acre  annu- 
ally, only  that  pipe  dream  was  announced  through  the  Saturday  Eve- 
ning Post,  to  an  audience  of  about  750,000. 

The  great  problem  of  the  near  future  in  California  is  the  assimilation 
and  education  of  the  hundreds  of  thousands  of  settlers  who  are  begin- 
ning to  pour  into  California.  How  shall  they  be  informed  of  what 
California  has  to  offer  them  in  the  way  of  opportunities  so  that  they 
}nay  undertake  lines  of  work  and  of  investment  which  shall  prove  best 
for  them  and  best  for  the  community? 

Professor  Bioletti  is  starting  a  careful  investigation  of  economic  facts 
and  principles  underlying  viticulture.  Does  not  the  same  necessity 
exist  for  each  and  every  line  of  agricultural  production  in  our  great 
State? 

We  need  a  starting  point.  Should  not  that  be  the  establishing  at 
our  State  University  of  a  chair  of  agricultural  and  horticultural  eco- 
nomics? Dean  Hunt  comes  to  us  with  the  ambition,  the  ability,  and 
the  backing  to  develop  the  College  of  Agriculture  along  broad  lines  of 
usefulness.     Shall  we  not  help  him  by  telling  him  what  we  need  most? 

Chairman  Cook.  This  carefully  prepared  and  thoughtful  address  is 
now  open  for  discussion. 

Mr.  Nutting.  Do  you  happen  to  know  of  any  experiments  anywhere 
in  growing  alfalfa  in  vineyards  for  the  purpose  of  cultivation  and  cover 
crops  ?  It  is  an  idea  that  I  had  in  mind  some  years  ago,  particularly  in 
reference  to  a  man  who  used  to  be  in  Coachella  Valley.  The  man  I 
speak  of  is  Mr.  Phil.  Bear  of  Redbanks,  who  has  an  orchard  and  vine- 
yard a  little  way  outside  of  Lemon  Cove,  I  am  told :  he  has  some  acres, 
do  not  know  how  much  land  he  has.  Well,  I  understand  he  planted 
alfalfa  among  his  vines,  which  he  has  trelliscd  up,  and  he  used  this 
alfalfa  as  cover  crops  and  that  he  gets  some  phenomenal  results — crop 
profit  from  his  vineyard ;  that  he  turns  his  hogs  into  the  vineyards  and 
lets  them  feed  on  the  alfalfa  and  so  gets  a  profit  from  his  grapes,  fertil- 
ization from  the  hogs  which  live  on  the  alfalfa  he  raises  there.  This,  I 
think,  is  a  worthy  suggestion  and  study  for  us.  Some  years  ago  Pro- 
fessor Wickson,  I  believe,  spoke  of  the  idea  of  alfalfa  for  fertilization 
puq:)oses  for  the  grapes  and  he  said  he  couldn't  see  why  that  idea 
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couldn't  be  followed  out  reasonably  and  have  both  crops  of  alfalfa  and 
grapes,  but  he  didn't  think  of  the  crop  of  hogs  then. 

When  I  came  to  this  State  twenty-seven  years  ago  I  used  to  attend 
the  fruit  growers'  conventions  regularly,  every  one  that  came  along, 
and  to-day  when  I  saw  our  old  friend,  Russ  D.  Stephens,  come  up  with 
his  old  subject  attacking  the  Southern  Pacific,  and  Mr.  Swett  here  with 
his  address  on  grape  growing,  I  felt  like  it  was  a  representative  fruit 
grower.s'  convention  in  which  I  am  privileged  to  take  a  little  part.  Aside 
from  the  use  as  cover  crops,  which  a  little  experimenting  in  that  line  of 
growing  alfalfa,  where  he  has  given  fertilization  to  the  ground  lying 
between  the  grapes  without  extra  cost,  except  the  expense  of  cultivation, 
and  adding  considerably  to  his  crop  of  grapes,  he  has  besides  a  crop  of 
hogs,  if  treated  that  way. 

Also  another  part  of  the  story  is  that  he  could  get  some  phenomenal 
profits  shipping  east  the  crops  of  those  vines,  because  now  the  eastern 
markets  are  supplied  with  the  Almeria  grape  from  Spain,  and  which  we 
have  had  a  good  deal  of  trouble  in  getting  a  crop  of  in  this  country.  It 
may  be  of  interest  to  add  what  I  have  noticed  in  various  trade  reports ; 
that  there  are  from  four  hundred  thousand  to  six  hundred  and  fifty  thou- 
sand barrels  of  Almeria  grapes  imported  into  New  York  every  year. 
Here  is  an  opportunity  for  a  new  industry  in  this  country,  if  we  can 
iSnd  out  jusf  how  to  do  it. 

Mr.  ScHMn)T.  We  are  experimenting  with  a  few  vines,  about  sixty  or 
seventy,  that  we  are  going  to  train  up  in  the  Spanish  style,  the  trellis 
system,  that  is  seven  feet  high  and  then  separating  the  branches.  As  I 
believe  I  stated  to  Mr.  Swett  this  morning,  these  kinds  we  have  are  only 
a  few  years  old  and  have  all  been  grafted  on  resistant  vines.  They  have 
done  fairly  well  this  year,  considering  the  variety.  Some  few  of  the 
grapes  over  there  (on  the  table)  now  show  how  they  keep,  how  they  do, 
in  sawdust.  This  particular  variety  we  handle  is  the  better  variety  of 
the  Almeria. 

Mb.  Swett.     What  time  do  they  ripen  ? 

Mb.  Schmidt.  In  October,  extending  through  the  month,  and  they 
don't  deteriorate  ver\'  rapidly.  We  have  them  also  in  the  northern  part 
of  the  State,  but  not  in  sufficient  quantity  in  the  north  to  say  much 
about  it.  We  know  that  some  vineyardists  are  troubled  with  some 
physiological  trouble — the  black  spots  appearing  on  them,  and  of  which 
we  know  nothing. 

Mr.  Roeding.  In  regard  to  the  Almeria  grape,  I  want  to  say  that 
nearly  every  one  who  has  had  any  experience  with  the  Almeria  grape  in 
California  has  found  it  rather  an  unsatisfactory  grape  to  grow.  This 
has  been  largely  due  to  the  fact  that  these  grapes  have  spotted  more  or 
less  and  the  vine  has  been  subject  to  mildew.  I  have  both  Almeria 
grapes  and  another  variety  which  bears  a  close  resemblance  to  it  in 
xny  experimental  vineyards,  called  the  Olivette  de  Vendemian,  that  I 
imported  from  France  a  number  of  years  ago,  and  I  think  Mr.  Schmidt 
^11  bear  me  out  that,  although  the  two  grapes  bear  a  very  close  resem- 
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blance  to  one  another,  there  is  a  most  remarkable  difference  in  the 

:  quality  of  the  fruit,  arid  I  do  not  wish  to  say  here  that  this  Olivette  de 

Vendemian  that  I  have  is  probably  the  genuine  Almeria  grape,  but, 

j  nevertheless,  it  is  very  much  superior  grape  to  the  Almeria,  which  has 

j  been  so  generally  grown  in  California,  and  I  think  if  the  development  of 

j  shipping  grapes  in  sawdust  in  kegs  containing  them,  and  we  find  it 

advisable  to  use  other  grapes  outside  of  the  Imperial  which  is  being  so 

generally  used  now,  that  this  new  type  of  the  Almeria,  which  is  really 

in  my  opinion  an  improved  Almeria,  will  no  doubt  displace  the  variety  • 

that  has  been  generally  grown  in  this  State  as  the  Almeria. 

Before  I  sit  down  I  want  to  make  a  few  further  remarks  in  reference 
to  one  subject  which  Mr.  Swett  touched  upon  in  his  paper,  and  that  is 
in  reference  to  this  convention  taking  some  action  in  recommending 
that  some  duty  be  placed  on  the  imported  Almeria  grapes.  I  do  not 
know  myself  whether  there  is  any  duty  on  the  imported  Almeria,  but  I 
do  know  that  from  the  experience  of  last  year  and  this  year  that  there 
is  a  great  chance  of  developing  the  shipment  of  grapes  in  kegs  in  red- 
wood sawdust  and  that  business  should  be  guarded,  and  not  allowed  to 
be  encroached  upon.  Mr.  Nutting  made  the  statement  that  the  importa- 
tion of  Almeria  grapes  in  cork  dust  packed  in  kegs  was  between  four 
hundred  thousand  and  six  hundred  thousand  kegs,  while  natural  condi- 
tions are  from  nine  hundred  thousand  to  one  million  kegs  annually.  The 
Imperial  grape  has  been  found  a  most  desirable  grape  for  shipment  in 
this  sawdust  and  there  is  no  question  but  it  will  relieve  much  of  the 
congestion  which  we  labor  under  at  the  present  time  from  grapes  which 
are  shipped  in  crates.  This  has  well  been  exemplified  this  year  by  the 
very  profitable  returns  which  growers  have  been  receiving  from  the 
Imperial  grapes  which  they  have  shipped  to  the  eastern  market.  Last 
year  the  shipment  of  grapes  packed  in  kegs  of  sawdust  was  in  the  neigh- 
borhood of  two  cars.  This  year,  on  account  of  the  most  favorable  com- 
ments which  were  made  on  these  two  cars  of  grapes  packed  in  sawdust, 
the  grapes  going  east  packed  in  that  way  have  amounted  to  twenty-five 
-  carloads,  and  from  the  experience  that  was  gained  last  year  it  is  quite 
evident  that  grapes  packed  in  this  sawdust  will  keep  for  at  least  three 
months  from  the  date  of  shipment,  so  you  see  the  season  for  the  distribu- 
tion and  disposal  of  these  grapes  amounts  to  quite  a  long  period. 

Chairman  Cook.  The  Committee  on  Resolutions  will  make  a  note 
of  this  matter  mentioned  by  Mr.  Roeding. 

Mr.  ScHMmT.  I  wish,  Mr.  Roeding,  you  would  tell  us  something 
about  the  currant. 

Mr.  Roeding.  I  think  Mr.  Schmidt  is  just  as  well  able  to  make  the 
remarks  in  reference  to  the  currant  as  I  am.  It  seems  very  strange, 
with  the  development  of  our  recent  industry,  that  the  Zante  currant  has 
not  been  more  generally  planted.  You  are  well  aware  that  the  name 
Zante  currant  has  been  applied  to  a  grape,  and  is  not  a  currant  at  all. 
The  true  name  of  the  Zante  currant  is  really  black  currant  grape,  which 
is  grown  generally  in  Greece.    I  have  been  interested  for  a  number  of 
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years  in  the  future  of  this  currant  for  California,  for  the  reason  that 
even  our  housewives  in  this  country  where  raisins  are  so  generally 
grown  will  go  out  of  their  way  to  buy  Zante  currants  in  preference  to 
our  Thompson  Seedless.  They  claim  that  there  is  a  flavor  in  this  grape 
which  is  not  found  in  the  Thompson  Seedless  and  the  Sultana,  and  I 
am  inclined  to  believe  that  there  is  something  in  it.  Of  course,  we  have 
imported  the  Thompson  Seedless  and  the  Sultana,  which  are  most  gen- 
erally grown  here,  and  it  seems  strange,  the  conditions  being  so  favor- 
able for  the  production  of  these  grapes,  that  the  currant  has  not  been 
more  generally  grown  here.  Last  year  I  happened  to  be  over  at  the 
experimental  vineyard  of  the  government  station,  and  we  picked  all  the 
Zante  currant  crop  they  had  on  their  vines.  There  were  not  many 
currants,  but  suflScient  to  make  an  experiment  in  order  to  determine 
how  these  grapes  were  dried.  They  were  placed  on  trays,  exposed  to  the 
sun  for  a  short  time,  and  then  the  trays  were  stacked.  Those  who 
sampled  the  raisins  afterwards,  and  there  were  among  them  men  who 
were  thoroughly  familiar  with  the  best  quality  of  the  imported  Zante 
currants,  did  not  hesitate  to  say  that  this  Zante  currant,  as  grown  here, 
was  fully  equal  to  the  imported  article.  The  grape  requires  no  process- 
ing of  any  kind.  It  can  be  picked  earlier  than  any  other  variety  of 
raisin  crop  which  we  have,  and  there  is  no  question  in  my  mind  but 
there  is  a  great  future  for  this  grape  in  the  interior  valleys  of  this 
State,  and  I  hope  the  time  will  come  when  it  will  be  more  generally 
planted.  The  vines  seem  to  be  excellent  bearers,  something  which  has 
been  doubted  heretofore  because  the  grapes  have  never  been  given  a 
thorough  trial  until  the  last  few  years,  so  with  that  fact  of  their  being 
good  bearers,  and  with  the  additional  fact  in  their  favor  of  their  earlier 
ripening,  they  can  probably  be  picked  in  the  early  part  of  August,  it 
gives  a  grand  opportunity  for  introducing  the  variety  and  developing 
this  branch  of  the  raisin  business,  which  has  never  been  touched  on  in 
the  State. 

Mr.  Nutting.  I  didn't  quite  understand,  at  the  beginning  of  this 
discussion,  whether  the  Zante  grape  was  a  black  or  a  red  grape. 

Mr.  Eoeding.  The  Zante  currant  is  a  black  grape,  but  there  are  two 
varieties — the  black  currant  and  the  white ;  the  black  currant,  however, 
is  generally  grown.  I  saw  it  in  Greece  eleven  years  ago,  and  the  black 
currant  is  the  one  generally  grown  in  the  vineyards  of  Greece. 

Mr.  Nutting.  I  was  surprised  to  hear,  at  a  meeting  where  several 
raisin  growers  were  present  the  other  day,  that  the  point  was  made  that 
the  United  States  Government  was  still  maintaining  that  the  Zante 
currant  was  a  currant  and  not  a  small  grape.  Has  that  been  finally 
settled  to  the  satisfaction  of  the  government,  or  is  that  ghost  of  the  past 
coming  up  again? 

Mr.  Roeding.  There  is  no  quesion  at  all,  but  it  is  a  question  that  will 
be  brought  up  whenever  the  tariff  comes  before  the  Senate  and  the 
House  of  Representatives.  That  is  the  old  excuse  that  is  made,  that  the 
importers  bring  up  every  time  that  the  growers  argue  for  a  duty  on 
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raisin  grapes,  and  they  invariably  contend  that  the  Zante  currant  is  the 
product  of  a  currant  bush,  and  is  not  a  grape.  I  happened  to  be  before 
the  Ways  and  Means  Committee  four  years  ago,  when  this  very  same 
subject  came  up,  and  every  importer  present  did  his  best  to  convince 
the  committee  that  the  Zante  currant  was  a  currant  and  not  a  grape. 

Mb.  Nutting.  Granting  all  that,  is  it  not  a  fact  that  there  are  so- 
called  Zante  currants,  grown  and  brought  into  this  country,  that  are  a 
product  of  a  currant  bush  ? 

Mr.  Roeding.  Not  that  I  know  of.  Zante  currant  is  really  a  name 
that  probably  was  acquired  by  trade  usage  extending  over  a  great  period 
of  years,  and,  of  course,  it  is  really  a  misnomer. 

Mb.  Stabler.  We  grew  the  currant  in  Sutter  County  about  ten  years 
ago.  We  had  about  twenty  acres  planted,  and  we  found  that  it  ripens 
about  two  weeks  earlier  than  the  Thompson  Seedless,  which  brings  it  in 
on  about  the  tenth  of  August  in  Sutter  County.  As  long  ago  as  eight  or 
ten  years  Senator  Perkins  sent  to  the  growers  for  information,  and  sent 
it  to  Washington  in  order  to  convince  the  committee  there  that  currants 
grew  on  grapevines  and  not  on  currant  bushes. 

Mr.  Nutting.  I  know  of  a  man  in  Placer  County  who  has  had  about 
twelve  acres  of  the  red  Zante  currant  for  some  time,  and  upon  writing 
him  some  time  ago,  he  wrote  me  that  they  were  still  growing  as  well  as 
ever,  and  were  a  very  profitable  product,  so  there  is  one  experiment 
where  they  are  grown  commercially  in  this  State.  It  is  at  Lincoln  that 
this  small  red  grape  or  cunant  is  grown,  and  I  believe  Mr.  Schmidt  has 
said  something  at  some  time  about  it  at  the  experiment  station. 

Mr.  Schmidt,  I  believe  it  is  the  red  variety  of  the  currant,  although 
I  believe  some  mention  it  as  the  white  variety. 

Chairman  Cook.  We  will  now  listen  to  Mr.  W.  R.  Nutting,  on  the 
topic  of  ** Co-operation  of  American  Eaisin  Growers." 

COOPERATION  OF  AMERICAN  RAISIN  GROWERS. 

By  W.  R.  NuTTiNO,  Fresno,  Cal. 

When  this  topic  was  assigned  to  me  by  Dr.  Cook  of  Sacramento  under 
the  title  of  ** Co-operation  of  Raisin  Growers,"  I  felt  like  changing  it  to 
**New  Methods  of  Co-operation. ''  *' Co-operation  of  Raisin  Growers" 
has  grown  somewhat  stale  during  the  last  thirty  years  and  therefore 
is  hardly  distinctive  enoujrh  for  our  new  public  exchange  system.  The 
growers  have  been  trying  to  accomplish  results  by  various  methods 
known  to  the  trade  generally  in  the  past,  but  their  efforts  have  always 
failed  sooner  or  later.  Sometimes  they  managed  to  stay  together  for  a 
year,  or  two  or  three  years,  but  it  seems  to  me  that  the  principle  at 
bottom  of  all  the  old  co-operative  methods  on  what  we  call  the  **  sign-up 
plan"  was  at  best  fundamentally  weak. 

For  illustration,  if  a  hundred  men  here  in  this  room  promised  to 
stand  up  along  that  wall  for  one  year,  it  would  be  physically  impos- 
sible for  all  of  them  to  do  it.     It  is  just  about  as  impossible  for  three 
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thousand  men  to  stand  up  for  a  year  or  term  of  years,  financially. 
People  die,  people  get  sick,  something  happens  or  some  of  the  mem- 
bers or  their  friends  get  into  trouble.  They  may  sign  an  agreement 
to  stand  by  each  other  for  a  year  or  two  or  three  years,  but  you  never 
succeed  in  getting  them  all  to  stand  together  permanently. 

It  is  impossible  for  our  growers  to  organize  by  themselves  alone, 
owing  to  local  conditions  and  the  difficulties  they  have  met  with.  In 
the  old  organizations  there  was  much  dissatisfaction,  with  the  result 
that  some  would  drop  out,  leaving  those  in  the  association  carrying 
a  bigger  load  than  they  were  able  to  carry. 

Gradually  we  came  to  see  that  something  different  had  to  be  done. 
We  had  to  devise  some  new  plan.  In  turning  over  in  my  mind  the 
experience  of  other  lines  of  business,  it  came  to  me  by  degrees  that  we 
ought  to  have  a  ** California  Raisin  Exchange,"  on  the  grain,  butter, 
corn  and  cotton  exchange  plan.  The  idea  at  the  bottom  of  that  plan  is 
that  any  two  people,  buyer  and  seller,  can  come  together  at  any  time  at 
a  place,  commonly  called  **The  Exchange,"  or  the  "Board  of  Trade," 
and  transact  their  business.  The  moment  they  come  together  on  a  price, 
that  makes  the  market  price  for  that  instant,  and  a  large  number  of 
people  doing  business  through  the  day  establish  the  market  price  for 
that  day.  They  do  not  ''sign  up"  anything.  One  simply  sells  and  the 
other  buys.  Examining  the  practical,  working  of  that  system,  we  find 
that  all  over  the  world,  from  the  Board  of  Trade  at  Chicago,  the  Cotton 
Exchange  at  New  York  to  the  Tea  Exchange  at  Bombay,  India,  such 
exchanges  are  established,  and  also  become  centers  for  collecting  and 
publishing  information.  They  become,  so  to  speak,  crop  report  bureaus, 
and  either  the  members  exclusively,  or  the  general  public,  receive  all 
the  information  possible  to  collect;  and  so  it  is  to  be  with  our  Raisin 
Exchange.  All  the  information  we  can  collect  is  to  be  distributed 
broadcast,  that  our  raisin  growers  may  know  what  is  going  on  all  over 
the  world.  Then  they  can  keep  themselves  informed  and  up-to-date  in 
all  particulars.  By  looking  in  the  morning  daily  papers  they  will  see 
the  transactions  of  the  day  before,  the  buying  and  selling,  the  highest 
price,  the  lowest  price,  the  average,  and  the  total  sales. 

We  are  anxious  to  have  our  own  raisin  trade  paper,  and  the  exchange 
proposes  to  start  one  as  soon  as  possible,  to  start  it  right.  We  need  a 
trade  paper  besides  the  daily  papers,  to  give  the  growers  throughout 
this  country  accurate  and  full  information.  The  way  things  are  now  it 
is  impossible  to  get  accurate  ideas  of  prices.  We  will  gather  up  all  the 
crop  news,  weather  information  in  foreign  countries,  prices,  and  all 
that,  and  the  grower  will  then  have  this  information  in  a  concise,  read- 
able form,  as  quick  as  it  can  be  got  to  him. 

There  are  reported  to  be  in  the  United  States  from  three  to  five  thou- 
sand wholesale  grocery-  jobbing  houses.  One  in  Chicago  employs  a 
hundred  and  forty-five  traveling  salesmen;  another  in  New  York  has 
about  two  hundred.  There  are  several  thousand  traveling  gi'ocery  sales- 
men on  the  road  every  day,  carrying  around  and  giving  out  all  informa- 
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tion  that  comes  to  them  regarding  the  products  they  deal  in.  To  have 
Associated  Press  dispatches  in  all  the  daily  papers  throughout  the  coun- 
try, so  that  all  traveling  salesmen,  representatives  of  every  jobbing 
house  in  the  country,  calling  on  a  hundred  and  fifty  thousand  retail 
and  wholesale  grocery  stores,  can,  with  their  breakfast,  have  in  their 
morning  paper  a  report  of  what  was  done  here  in  raisins  and  dried  fruit 
the  day  before,  would  be  of  immense  value  to  our  raisin  and  dried  fruit 
industries.  Everybody  would  be  interested  and  watching  the  paper  to 
see  the  latest  developments. 

We  are  very  enthusiastic  over  this  raisin  exchange  proposition.  As 
stated  before,  it  requires  no  signing  up,  and  only  a  membership  fee  of 
ten  dollars  to  join.  We  firmly  believe  we  can  accomplish  all  we  have 
set  out  to  do  by  using  the  different  methods  previously  employed  by 
various  exchanges  and  other  organizations  throughout  the  country, 
which  they  have  used  so  successfully.  We  are  trying  to  bring  the  grow- 
ers and  business  men  together,  and  to  get  them  on  some  footing  where 
they  will  understand  each  other  and  work  together.  Most  business  men 
in  this  State  haven't  yet  awakened  to  the  fact  that,  by  organization  of 
fruit  growers,  they,  themselves,  as  merchants,  could  get  better  prices 
and  put  their  business  on  a  sounder  basis. 

The  object  of  both  our  exchange  and  our  million-dollar  company  is 
to  cause  a  steady,  regular  price,  so  that  raisins  cannot  go  below  a  certain 
price  fair  to  the  growers.  The  way  things  are  now,  the  growers,  with 
their  expenses  in  raising  and  marketing  their  products,  are  not  making 
enough  to  pay  living  expenses,  and  many  are  rooting  out  their  vines  and 
planting  the  land  to  alfalfa,  which  insures  them  quick  cash  and  a  good 
profit,  while  raisins  do  not.  This  exchange  is  to  be  a  place  where 
raisins  can  be  bought  and  sold  at  auction,  something  the  way  com  and 
cotton,  also  grain  and  other  similar  products,  are  sold.  To  operate  such 
an  exchange  here,  and  control  it  for  the  benefit  of  the  fruit  industry, 
the  raisin  industry,  would  benefit  the  whole  community,  but  it  is  neces- 
sary to  keep  the  control  of  it  in  the  hands  of  the  growers  or  their  friends 
until  the  business  is  firmly  established  and  confidence  is  established. 

It  has  been  stated  that  every  dollar  the  grower  deposits  in  bank  is 
checked  against  five  times  before  it  goes  out.  That  is  to  say,  each  dollar 
that  the  grower  makes  by  the  increased  raise  of  prices  for  his  goods, 
makes  five  profits  for  five  different  concerns  before  it  leaves  the  country 
and  goes  off  East.  It  is,  therefore,  for  the  great  benefit  of  all  business 
men  to  help  the  growers. 

Professor  Bioletti  was  right  this  morning  when  he  said  that  at  present 
prices  the  raisin  grower  had  better  give  away  his  vineyard  and  work 
for  the  man  he  gave  it  to.  But  this  can  all  be  avoided  if  you  will  organ- 
ize, standardize,  and  put  the  industry  on  a  solid  basis.  Vineyardists 
don't  want  to  make  immense  profits — ^just  enough  to  pay  expenses  and 
have  a  little  over,  and  surely  that  is  not  too  much  to  expect. 

Dr.  Powell  told  us  last  night  about  how  the  women  of  Italy  carry 
their  lemons  and  other  products  in  huge  baskets  on  their  heads;  that  is, 


Digitized  by  VjOOQ IC 


THE   MOXTHLY    BULLETIK,  507 

the  women  and  children  of  those  foreign  countries  do  the  work.  Women 
and  children  here  don't  work  in  the  fields  as  they  do  in  Southern 
Europe,  and  crops  can't  be  grown  as  cheap.  They  can  live  there  for  a 
few  cents  a  day,  eating  black  bread  and  cheese,  and  so  can  work  for  a 
very  small  wage.  Here  their  mode  of  living  soon  changes,  and  they 
require  more  for  their  living  expenses.  There  can  be  no  comparison  in 
cost  prices  between  our  conditions  here  and  those  abroad. 

This  raisin  exchange  of  ours  has  been  worked  up  very  carefully  by 
writing  it  up  in  the  newspapers,  something  as  a  political  campaign  is 
conducted,  full  page  advertisements  appearing  in  the  leading  papers, 
and  everything  being  done  to  attract  the  attention  of  the  people.  We 
have  enlisted  the  aid  of  the  best  known  men  in  the  country,  and  have 
put  all  possible  means  to  work  to  organize  both  the  California  Raisin 
Exchange  and  our  million-dollar  company.  This  last  organization  is  to 
employ  the  same  methods  that  the  general  business  man  of  big  corpora- 
tions would ;  that  a  firm  of  publishers  would  use  in  working  up  a  big 
sale  of  subscription  books ;  or  that  advertising  men  of  newspapers  would 
in  canvassing  for  advertising  for  their  papers.  We  are  working  from  a 
practical  business  standpoint,  not  from  the  old  sign-up  association  stand- 
point. 

We  are  working  to  get  this  big  million-dollar  company  thoroughl}- 
organized  and  in  working  order  before  the  great  influx  of  immigrants 
will  come  pouring  into  our  State  when  the  Panama  Canal  is  opened  in 
1915 ;  and  when  that  class  of  people  reaches  here  they  can  be  brought 
into  the  organization  jast  as  anybody  else  here  is,  by  buying  shares,  as 
in  any  stock  company. 

We  now  have  over  six  thousand  raisin  growers  in  this  State — a  large 
industry.  There  is  now  about  a  hundred  and  fifty  thousand  acres  of 
raisin  vineyards  in  the  State.  Take  up  your  morning  paper  and  turn 
to  the  financial  news  column.  You  can  find  quotations  on  alfalfa,  fruits 
of  all  kinds,  cotton,  pork,  and  so  on  down  the  list ;  but  where  is  there  any 
mention  of  raisins  ?  We  need  our  own  trade  paper ;  we  need  to  adver- 
tise; we  need  to  wake  up  and  get  a  modem,  up-to-date  standing.  We 
must  have  uniform  prices. 

Our  raisin  exchange  is  now  starting  on  its  second  year  of  organizing 
work.  We  now  have  1,970  members  enrolled,  and  the  number  is  in- 
creasing all  the  time.  The  idea  was  new  a  year  ago,  and  at  first  it  was 
hard  getting  the  growers  to  come  in ;  they  knew  all  the  old  methods  and 
were  tired,  discouraged,  and  had  no  faith,  but  we  have  convinced  them 
that  this  is  an  absolutely  new  idea,  different  from  the  old  ways.  We 
want  to  carry  our  list  of  members  on  up  into  the  thousands,  until  we 
have  every  grower  in  this  State  interested.  It  requires  no  signing  up  to 
belong  to  this  exchange,  and  only  costs  ten  dollars  to  join. 

We  must  obtain  reliable  and  accurate  information  concerning  all 
phases  of  the  subject,  number  of  acres  of  all  kinds  and  varieties  of 
grapes  and  fruits,  and  this  we  are  doing,  and  are  getting  reliable  statis- 
tics for  the  use  of  the  growers.    We  now  have  maps  of  thirty  townships, 
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showing  just  where  every  orchard  and  every  vineyard  is,  and  a  complete 
mailing  list  of  all  the  growers  and  their  telephone  numbers.  We  intend 
to  have  men  out  on  the  road  throughout  the  entire  season,  gathering 
reports  from  these  districts  as  to  the  rain,  the  wind  and  frost,  crop 
conditions,  and,  in  fact,  everything  that  will  tend  to  affect  the  growers' 
prices.  All  this  information  and  data  is  to  be  compiled  and  at  the 
service  of  our  members.  A  bureau  of  this  sort  can  best  be  conducted 
through  an  exchange,  by  the  aid  of  the  local  papers  and  the  Associated 
Press  dispatches  to  all  the  daily  papers  in  the  United  States.  Only  large 
exchanges  or  boards  of  trade  can  obtain  this  sort  of  information,  and 
such  wide  publicity  cannot  be  obtained  in  any  other  way  but  through 
them,  except  at  a  tremendous  cost. 

As  Mr.  Dargitz  said  this  morning  about  the  dried  fruit  association, 
we  must  organize,  we  must  stand  together.  Look  at  the  almond  growers ; 
see  what  they  have  accomplished,  and  this  by  organizing  and  doing  away 
with  the  speculative  element.  We  feel  here  in  the  United  States  as  a 
nation  that  we  each  like  to  have  our  own  way,  and  so  the  growers  feel 
as  though  each  wants  to  be  free  to  sell  when  we  wish  to.  My  aim  and 
great  desire  is  to  consolidate  these  seven  thousand  growers  into  a  million- 
dollar  company  for  doing  business  financiaUy,  and  into  a  raisin  ex- 
change for  the  actual  exchange  of  raisins  for  cash  and  the  collection  and 
publication  of  information. 

I  thank  you  very  much  for  your  kind  attention  and  interest. 

Mr.  Swett.  Mr.  Chairman,  I  have  a  resolution  I  would  like  to 
present  at  this  time : 

Whebeas,  The  practice  of  shipping  green  and  immature  fruit  from  California  to 
the  eastern  markets  is  an  injury  to  the  State  at  large,  and  often  a  financial  loss  to 
the  growers  themselves ; 

Resolved,  That  we,  the  California  Fruit  Growers'  Association,  at  its  forty-second 
semi-annual  meeting  in  December,  1912,  at  Fresno,  California,  hereby  endorse  the 
efforts  of  the  state  administration  to  bring  about  a  standardisation  of  fruits,  so  that 
with  inspection  at  both  ends  our  products  may  readi  the  consumer  in  good  edible 
condition. 

Mr.  Shepherd.  Mr.  Chairman,  I  think  that  would  be  a  very  unjust 
resolution.  That  would  lead  the  country  to  misconstrue  just  what  is 
meant,  and  would  work  irreparable  harm  to  the  orange  industry  in 
California. 

Chahiman  Cook.  We  will  refer  the  resolution  back  to  the  Com- 
mittee on  Resolutions. 
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EVENING  SESSION. 

Dr.  Cook  presiding. 

Chairman  Cook.  We  will  now  have  the  pleasure  of  listening  to  a 
stereopticon  lecture  on  California's  Viticultural  Industry  by  H.  F.  StoU, 
secretary  Grape  Growers'  Association  of  California. 

CALIFORNIA'S  VITICULTUaAL  INDUSTRY:  PAST,  PRESENT, 

FUTURE. 

By  Horatio  F.  Stoll,  San  Francisco,  Cal. 

One  of  the  surprises  of  California,  to  the  people  who  live  outside  the 
State,  is  the  magnitude  of  our  viticultural  industry.  Even  Revenue 
Commissioner  Royal  E.  Cabell,  the  governmental  head  of  the  service 
that  has  supervision  of  the  wine  industry  throughout  the  country,  was 
amazed  at  its  extent  when  he  first  visited  the  Pacific  Slope  on  a  tour  of 
inspection  two  years  ago.  **0f  course,"  he  said,  '*I  had  a  general  idea 
of  the  gallons  produced,  the  number  of  tons  of  grapes  used,  and  the 
various  figures  that  come  under  my  eye  through  the  department,  but 
figures  can  give  no  adequate  idea  of  the  scope  of  importance  of  the  wine 
industry  in  this  region.     It  needed  seeing  to  grasp  it  fully." 

Like  Commissioner  Cabell,  many  other  people  of  Ihe  United  States 
have  heard  much  of  the  grape  industry  of  the  Gtolden  West.  They 
know  that  the  State  boasts  of  valuable  crops  that  yield  not  only  the 
** little  wine  for  the  stomach's  sake,"  but  the  raisins  that  figure  in  a 
hundred  different  recipes  and  the  huge  bunches  of  grapes  which  orna- 
ment the  tables  of  our  leading  hotels. 

However,  it  is  not  until  they  have  traveled  through  the  greater  part 
of  our  glorious  State  that  visitors  appreciate  the  fact  that  the  growing 
of  grapes  in  the  United  States  and  the  industries  based  thereon  are  in 
a  peculiar  sense  Californian.  This  State  produces  nearly  all  the  raisins, 
three  quarters  of  the  wine  and  a  large  part  of  the  shipping  grapes. 
We  are  also  beginning  to  specialize  in  the  manufacture  of  grape  juice, 
grape  syrup  and  grape  wine  vinegar,  and  are  utilizing  the  by-products 
of  the  winery  in  the  manufacture  of  cream  of  tartar,  tartaric  acid  and 
Rochelle  salts. 

According  to  the  closest  estimates  obtainable  there  are  upward  of 
300,000  acres  in  California  devoted  to  grape  cultivation.  Of  this  acre- 
age, over  one  half,  or  about  160,000  acres,  is  devoted  to  the  growing 
of  grapes  used  exclusively  in  the  making  of  wine.  About  90,000  acres 
are  taken  up  with  grapes  intended  for  raisin  purposes,  but  a  large 
portion  of  these  grapes,  especially  the  second  crop,  are  sent  to  distil- 
leries for  the  purpose  of  brandy  making,  Muscat  flavored  brandy  being 
consumed  more  largely  than  any  other  kind  in  the  United  States.  A 
portion  also  of  the  first  crop  Muscat  grapes  is  made  into  a  wine  called 
"Sweet  Muscat,"  and  also  into  fortified  material  for  the  making  of 
sherry.  About  50,000  acres  are  devoted  to  table  grapes,  the  greater 
part  of  which  is  packed  in  crates  and  shipped  to  the  eastern  markets  of 
the  United  States.  ^  I 
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Investment. 

The  total  investment  in  the  grape  growing  industry  of  California, 
including  vineyards  and  establishments  for  wine  making  and  storage, 
grape  drying  and  shipping,  is  estimated  at  about  $150,000,000,  from 
which  a  gross  yearly  income  of  nearly  $27,000,000  is  derived. 

Table  Grapes. 

The  market  for  our  table  grapes  is  constantly  increasing.  It  is  esti- 
mated that  this  year  the  shipment  of  table  grapes  nearly  reached  the 
G,500  carload  mark,  and  sold  for  about  $6,000,000.  It  is  safe  to  say 
that  over  one  half  of  this  production  came  from  Sacramento  and  San 
Joaquin  counties,  which,  with  other  sections  of  these  two  great  valleys 
nnd  southern  California,  are  the  home  of  desirable  table  varieties  that 
find  a  ready  sale  in  the  eastern  market. 

California  Raisins. 

Next  to  the  citrus  fruits,  raisins  are  the  most  important  single  fruit 
crop  of  the  State.  The  commercial  production  of  raisins  in  this  State 
began  in  the  eightie<s,  and  one  of  our  great  agricultural  achievements 
was  the  capture  of  virtually  the  entire  American  market  within  less 
than  twenty  years  and  the  production  of  more  than  one  half  of  the 
Muscat  raisins  of  the  world.  Formerly  the  best  bunches  were  selected 
and  sold  in  boxes,  and  the  others  were  stemmed  and  graded  according 
to  size  and  sold  as  ''loose"  or  *'off  stock,''  as  ** two-crown,'*  ** three- 
crown,'*  or  *' four-crown,"  according  to  the  size  of  the  berry.  Since  the 
perfection  of  the  seeding  machinery,  most  of  the  raisins  unfit  for 
clusters  are  seeded  and  sold  in  cartons.  The  raisin  industry  is  con- 
centrated in  a  few  districts.  Tulare  produces  some  excellent  raisins, 
but  probably  four  fifths  of  the  crop  is  grown  within  twenty-five  miles 
of  Fresno,  which  is  the  great  raisin  center.  Some  raisins  are  produced 
in  the  south,  notably  in  San  Diego  and  San  Bernardino  counties,  and 
large  quantities  of  seedless  raisins  are  produced  in  the  lower  Sacra- 
mento Valley,  especially  in  Yolo  County,  which,  indeed,  long  antedates 
Fresno  County  as  a  raisin  district.  Thirteen  years  ago,  71.567,000 
pounds  were  produced  in  California.  This  year  our  output  will  reach 
about  170,000,000  pounds,  and  will  be  worth  at  least  $6,000,000. 

The  Wine  Industry. 

But  most  important  of  all,  from  a  financial  standpoint,  is  our  wine 
industry,  which  brings  us  in  a  yearly  income  of  about  $15,000,000. 
Last  year  our  output  w^as  excei=jsive.  somewhere  in  the  neighborhood  of 
50.000,000  gallons,  but  this  year  it  is  doubtful  if  the  vintage  exceeded 
40,000,000  gallons.  The  dry  wine  output  is  conservatively  estimated  at 
22,500,000  gallons,  and  the  sweet  wine  production,  according  to  figures 
furnished  by  the  revenue  office,  will  reach  about  17,500,000  eallons. 

As  compared  with  the  immense  output  of  France  and  Italy  this 
showing  is  small,  but  it  must  not  be  forgotten  that  it  has  taken  those 
two  European  countries  nearly  2.000  years  to  plant  their  extensive  vine- 
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yards  and  create  a  world-wide  market  for  their  wines.  Pliny,  who  is 
so  rich  in  precious  information  on  the  agricultural  and  social  advances 
of  Italy,  tells  us  that  Italy  opened  her  hills  and  plains  to  the  triumphal 
entrance  of  the  god  Dionysius  about  120  years  B.  C,  and  the  cultivation 
of  the  grape  has  gone  on  uninterruptedly  ever  since.  Ever\'  generation 
has  poured  forth  new  capital  to  enlarge  its  inheritance  of  \nneyards. 

Introduced  by  the  Church. 

The  vine  was  introduced  into  France  by  the  conquering  Roman 
legions,  and  practically  the  same  conditions  as  in  Italy  prevail  there, 
only  that  a  small  area  of  the  north  of  France  does  not  produce  grapes, 
while  in  Italy  there  is  practically  no  section  where  grapes  are  not 
grown  and  wine  made. 

The  viticultural  industry  of  California,  on  the  other  hand,  is  really 
only  half  a  century  old,  although  the  Franciscan  Fathers  planted  the 
grapevine  in  California  shortly  after  their  arrival  at  San  Diego  in  1769. 
As  the  other  missions  were  established,  small  tracts  were  planted  close 
around  their  houses  of  worship.  The  padres  guarded  them  jealously 
with  high  adobe  walls,  cultivated  the  vines  carefully,  gathered  their 
fruit,  and  made  wine,  which  was  used  in  their  religious  ceremonies,  or 
consumed  by  the  good  fathers,  their  occasional  visitors,  and  their 
immediate  retainers. 

Even  after  the  arrival  of  Americans  in  1849,  and  with  them  repre- 
sentatives from  every  civilized  nationality  on  the  globe,  but  little 
advance  was  made  toward  increasing  the  area  of  viticulture  until  1859, 
when,  through  the  publication  of  vine  articles  in  the  reports  of  the 
State  Agricultural  Society,  and  in  the  newspapers,  a  general  and  wide- 
spread interest  manifested  itself  in  vine  planting,  and  the  area  of  our 
vineyards  became  very  greatly  increased.  A  very  large  proportion, 
however,  of  these  new  plantations  consisted  of  table  grape-producing 
vines,  and  the  remainder  were  almost  exclusively  composed  of  the  old 
Mission  variety,  which  has  now  practically  disappeared  from  Cali- 
fornia's vineyard  land. 

Fostered  by  Our  Legislature. 

In  the  early  sixties,  our  state  legislature  sent  a  commission  abroad 
to  secure  the  finest  varieties  of  grapes  in  Europe  and  Asia.  This 
resulted  in  the  planting  of  better  varieties  for  the  table,  for  the  wine 
press,  and  for  raisin  curing;  but  it  was  not  until  about  1880  that  the 
foreign  varieties  of  grapes  were  set  out  extensively,  for  up  to  that  time 
there  were  only  a  limited  few  who  believed  that  any  grapes  could  be 
as  good  as  the  old  Mission  variety,  which  produced  an  ordinary,  coarse, 
heavy  wine,  taking  an  indefinite  period  to  mature. 

Through  the  persistent  efforts  of  a  few  enterprising  viticulturists, 
small  quantities  of  wine  were  produced  from  imported  varieties,  whose 
character  was  so  distinctive  and  so  strikingly  showed  superiority  over 
those  made  from  the  Mission,  that  new  faith  in  the  future  of  California 
wines  was  born,  and  the  belief  spread  that  under  proper  conditions  our 
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State  might  some  day  make  wine  of  a  superior  grade  and  eventually 
rival  some  of  the  better  wines  of  European  countries. 

After  fifty  years  of  patient,  costly,  experimental  work,  and  the 
expenditure  of  vast  sums  in  repairing  the  ravages  of  the  phylloxera  and 
Anaheim  disease,  the  great  goal  has  been  reached  and  to-day  California 
wines  are  considered  the  equal  of  those  produced  in  any  section  of  the 
world.  Even  abroad  they  admit  this,  for  at  the  International  Exposi- 
tion at  Turin,  Italy,  last  fall,  a  new  brand  of  California  champagne 
received  the  ** Grand  Prix,"  the  highest  award  which  the  exacting  jury 
could  confer. 

While  conditions  have  been  discouraging  to  the  wine  grape  grower 
during  the  past  few  years,  there  is  no  question  but  that  the  industry 
will  eventually  be  put  on  a  stable  foundation  and  then,  instead  of 
pulling  up  vines,  a  vast  new  acreage  will  cover  our  idle  hillsides  and 
other  lands  that  are  practically  fitted  for  nothing  else.  In  fact,  as  soon 
as  the  demand  will  justify,  there  is  no  reason  why  we  cannot  plant 
hundreds  of  thousands,  yes,  even  millions  of  additional  acres  in  grapes. 

Future    Possibilities. 

God  Almighty  has  been  good  to  California  in  giving  us  a  variety  of 
favorable  climates  and  an  equal  variety  of  good  soils.  In  the  coast 
counties  and  those  contiguous  to  the  bay  of  San  Francisco,  where  the 
wine  srrapes  mature  at  a  high  acid  point  and  a  low  sugar  point,  we  have 
a  dry  wine  section  that  cannot  be  surpassed  anywhere.  There  flourish 
the  grapes  that  produce  types  analagous  to  the  Claret,  Cabernet, 
Burgundy,  Sauterne,  Chablis  and  Riesling  wines.  In  our  hot  interior 
valleys,  where  the  grapes,  on  the  other  hand,  mature  at  a  high  sugar 
point  and  a  low  acid  point,  are  to  be  found  those  varieties  that  make 
our  Port,  Sherry,  Madeira,  Angelica,  and  other  sweet  wines. 

In  fact,  there  is  very  little  of  the  arable  lands  of  California  from  the 
Vina  vineyard  of  Stanford  ITniversity,  in  Tehama  County,  on  the 
nortli.  to  the  Escondido  Valley,  in  San  Diego  County,  on  the  south,  that 
is  not  capable  of  producing  abundant  crops  of  good  grapes.  Most  of 
the  states  of  the  Union,  Canada  and  jNIexico  can  grow  a  limited  variety 
of  grapes  in  more  or  less  limited  quantities,  but  no  region  in  the  whole 
of  North  America  can  hope  to  compare  with  California  successfully  in 
the  quantity,  quality,  and  variety  of  her  wine,  table  and  raisin  grapes. 

The    Labor   Problem. 

One  of  the  most  serious  difficulties  which  we  must  overcome,  if  we 
hope  to  compete  successfully  with  France,  Italy,  Germany,  and  Spain 
and  Portugal  in  the  wine  market  of  the  world,  is  the  labor  problem. 
This  fall,  pickers  were  at  a  premium  in  the  vineyards,  and,  as  a  result 
prohibitive  prices  had  to  be  paid  to  the  Japs,  Hindoos  and  other  avail- 
able help  that  could  be  pressed  into  service. 

But  with  the  opening  of  the  Panama  Canal,  it  is  expected  that  the 
influx  of  immigration  from  Southern  Europe  will  help  to  adjust  this 
vexinsr  problem.    According  to  Guy  B.  Bamham,  who  recmtly  returned 
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to  Los  Angeles  after  a  tour  of  Italy,  France  and  other  points  on  the 
continent,  a  great  colonization  movement,  with  the  fertile  fruit  and 
grape  lands  of  California  as  the  objective  point,  will  start  from  Franc'e 
and  Italy  immediately  after  the  opening  of  the  Panama  Canal. 

"While  touring  through  Europe,  Mr.  Bamham  paid  particular  atten- 
tion to  the  conditions  surrounding  the  fruit  and  wine  industry  in 
France  and  Italy,  and  learned  that  the  middle  class  of  fruit  and  wine 
growers  are  looking  forward  to  California  as  the  promised  land,  where 
all  of  their  troubles  will  be  over  and  where  they  will  have,  instead  of  a 
paltry  one  or  two  acres  of  vineyard  or  orchard,  a  fruit  or  grape  ranch 
of  fifty  or  several  hundred  acres. 

Valuable  Immigrants  Coming. 

'*One  of  the  most  significant  factors  pointing  to  a  systematic  estab- 
lishment of  Italian  and  French  vineyard  colonies  in  California,"  said 
Dr.  Bamham,  **was  my  conversation  with  William  S.  Dalliba,  manager 
of  the  Paris  branch  of  the  American  Express  Company,  whom  I  met  in 
Paris.  Mr.  Dalliba,  who  is  a  personal  friend  of  James  Stillman,  of 
New  York,  told  me  of  a  conversation  he  had  with  Mr.  Stillman  a  week 
prior  to  our  meeting.  Mr.  Stillman,  who  represents  the  Morgan-Harri- 
man  investment  syndicate,  had  been  in  California  for  two  months 
incognito,  and  had  been  looking  over  the  situation  thoroughly  with  the 
end  in  view  of  investment  in  lands.  Mr.  Stillman  stated  that  he  looked 
forward  to  one  of  the  greatest  movements  of  the  small  vineyardists  and 
laborers  of  France  and  Italy  in  seeking  lands  in  California  that  has 
ever  occurred. 

**With  the  completion  of  the  canal  there  will  be  a  water  journey 
possible  from  France  or  Italy  to  California,  which  is  vastly  cheaper 
than  the  present  transportation  by  ship  and  then  by  rail  across  3,000 
miles  of  continent.  This  will  appeal  to  the  worker  in  the  vineyard. 
The  success  of  the  Italian  and  French  winemakers  and  growers  in 
California  has  reached  the  ears  of  their  hard-working  countrymen  back 
home,  and  they  are  waitini^  and  saving  money  against  the  time  when  the 
great  canal  is  opened,  and  they  will  be  able  to  sail  from  their  own  home 
direct  to  California. 

**  These  thrifty  vineyardists  and  fruit  growers  must  not  be  confused 
with  the  ordinary  immigrant  who  lands  in  New  York  and  stays  there. 
They  are  sons  of  the  soil,  and  are  perhaps  the  most  skilled  farmers  in 
the  world,  for  they  are  able  to  wrest  a  living  from  an  acre  of  ground  for 
several  families.  They  watch  the  soil  as  a  woman  does  her  rising 
bread." 

Such  immigrants  are  very  desirable  to  California,  since  they  will  not 
remain  in  our  cities,  but  will  immediately  hie  themselves  to  the  farm  and 
ranch  lands,  where  they  will  become  producers  of  wealth. 

Advising  the  Stranger. 

It  is  to  be  hoped  that  by  1915  California  will  have  secured  a  state 
immigration  bureau,  not  so  much  for  the  purpose  of  inducing  pjeople 
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to  eome  to  the  State  as  to  encourage  the  right  kind  of  people  to  come, 
and  to  distribute  them  wisely  throughout  our  grape  sections  when  they 
arrive.  Such  a  bureau,  which  would  make  it  possible  for  a  stranger  in 
a  strange  land  to  learn  from  a  reliable  source  and  in  his  own  language 
the  opportunities  and  demands  of  the  different  grape  sections  of  the 
State,  is  indispensable  to  his  success  and  that  of  our  wine  industry. 

Of  course,  they  will  be  able  to  secure  valuable  information  and  co- 
operation from  the  University  of  California,  which,  by  the  way,  is  the 
only  state  educational  institution  in  the  United  States  that  has  a  depart- 
ment of  viticulture  that  attempts  to  teach  practical  grape  growing  and 
^ine  making.  Prof.  Frederic  T.  Bioletti  is  in  charge  of  this  department 
and  his  advice  is  always  of  great  value  to  any  stranger,  for  he  has  the 
information  at  his  finger  tips  and  is  familiar  with  every  vineyard  section 
in  the  State. 

Experimental  Stations. 

Another  source  from  which  the  stranger  will  be  able  to  secure  accu- 
rate and  valuable  information  is  the  Department  of  Agriculture,  which 
has  a  dozen  vitieultural  experiment  stations  in  California,  in  charge  of 
Prof.  Geo.  C.  Hussman.  '—     ^^i  [^^   i/^  ^Jr^^  ^^       {  Mi^  ^ 

The  three  most  important  of  these  stations  are  locatea  atyOakville,  in 
Napa  County ;  at  Gijasti,  in  San  Bernardino  County ;  and  near  f^resno. 
They  have  developed  into  places  of  broad  vitieultural  research  and 
experimental  work,  and  furnish  practical  object  lessons  in  viticulture 
and  an  excellent  opportunity  to  solve  many  problems  of  conmiercial 
interest. 

Among  the  prominent  problems  which  have  been  occupying  the  atten- 
tion of  Professor  Hussman  at  these  experimental  stations  are  compara- 
tive tests  of  the  resistent  stock  varieties,  congeniality  determinations 
between  Vinifera  and  different  resi.stent  varieties,  studies  on  determina- 
tion of  varieties  best  adapted  to  different  localities,  testing  the  classes  of 
grapes  with  reference  to  their  resistance  of  insects,  diseases,  etc. 

In  a  conversation  with  Professor  Hussman  a  few  days  ago,  I  was 
informed  that,  when  the  vintage  arrives  next  fall,  he  proposes  to  invite 
the  grape  growers  in  the  vicinity  of  these  three  stations  to  a  series  of 
talks  which  he  will  give  in  the  experimental  vineyards,  explaining,  with 
the  aid  of  his  assistants,  exactly  what  has  been  accomplished  with  the 
different  varieties  of  grapes  by  the  government,  after  years  of  careful 
experimental  work. 

Professor  Hussman,  by  the  way.  deplores  the  lack  of  interest  taken  in 
this  work  by  the  average  grape  grower.  He  expresses  the  hope  that, 
even  though  his  talks  next  fall  will  .take  place  during  the  busy  vintage 
season,  the  grape  growers  will  feel  justified  in  dropping  their  work  for 
a  day  and  visit  th(»  stations,  which  show  up  to  best  advantage  when  the 
countless  varieties  of  wine,  table  and  raisin  grapes  are  ripe  and  ready 
to  be  picked. 
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A  1916  Grape  Day. 

During  the  exposition  year  efforts  should  be  made  to  provide  ways 
and  means  by  which  the  hundreds  of  thousands  of  visitors  to  California 
will  have  an  opportunity  to  inspect  our  important  vineyard  sections. 
Excursions  should  be  arranged,  especially  during  the  vintage  season. 

Merely  to  exhibit  at  the  exposition  Avill  not  do,  because  the  displays 
of  the  products  of  our  vineyards  and  wineries  will  be  only  a  small  item 
among  the  millions  of  interesting  things  that  will  be  shown  in  the 
various  palaces. 

Of  course,  all  the  sightseers  will  not  be  able  to  tour  the  State,  and, 
therefore,  to  impress  the  greatest  number  with  the  importance  of  our 
industry',  I  believe  it  would  be  a  good  idea  if  our  table,  raisin  and  wine 
grape  growers  would  get  together  and  formulate  plans  for  a  spectacular 
^* Grape  Day."  T  have  talked  over  the  matter  with  President  C.  C. 
Moore,  of  the  exposition,  and  he  is  enthusiastic  over  such  a  picturesque 
celebration.  He  has  promised  to  give  the  event  world-wide  publicity 
by  including  it  in  the  official  programme,  which  will  be  sent  to  the  four 
comers  of  the  globe  at  least  a  year  before  the  exposition  opens. 

For  this  event  we  should  select  a  day  when  we  may  be  sure  of  a  record 
attendance;  that  is,  the  day  before  or  after  some  especially  big  event 
early  in  September.  This  will  enable  our  winemakers  and  grape 
growers  to  take  an  active  part  in  making  the  day  a  huge  success,  and 
will  occur  at  a  time  when  there  are  plenty  of  table  grapes  on  hand  to 
make  a  good  showing. 

The  programme  could  consist  of  a  street  parade,  made  up  of  floats 
from  every  table,  raisin  and  wine  grape  growing  county  in  the  State, 
literarj^  exercises  on  the  grounds  in  the  afternoon,  and  a  grand  banquet 
and  ball  in  the  California  building  in  the  evening. 

This  would  permit  each  of  the  divisions  of  the  industry — the  table, 
raisin  and  wine  grape  growers — to  celebrate  in  their  own  way,  and 
would  advertise  our  vitieultural  interests  as  they  have  never  been 
advertised  before,  especially  if  it  were  announced  that  hundreds  of 
thousands  of  cartons  of  raisins,  and  tons  and  tons  of  grapes  were  to  be 
distributed  free. 

Distributing   Fruit  to  Visitors. 

In  this  connection  I  would  suggest  that  the  fruit  and  raisins  that  are 
to  be  given  away  be  purchased,  if  necessar\%  so  that  when  our  Grape 
Day  arrives  there  will  be  no  hitch  as  to  the  amount  that  will  be  avail- 
able. If  the  committee  in  charge  depends  upon  voluntary  contributions 
from  the  different  firms  and  growers,  they  are  likely  to  find  themselves 
disappointed. 

Carloads  of  fruit  were  promised  for  California  Day  at  the  Alaska- 
Yukon  Exposition  at  Seattle,  and  accordingly  the  papers  were  informed 
weeks  ahead  that  large  quantities  of  choice  California  oranges,  apples 
and  grapes  were  to  be  given  away  to  the  public.  But  when  Admission 
Day  came,  which  was  called  *' California  Day,"  it  was  found  that  most 
of  the  promised  fruit  did  not  materialize,  and  it  was  necessary,  there- 
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fore,  in  order  to  keep  faith  with  the  public,  to  go  to  the  Seattle  marketft 
and  buy  enough  California  fruit  to  make  up  the  deficit. 

It  was  announced  that  on  Children's  Day  two  thousand  cartons  of 
Fresno  raisins  were  to  be  given  to  the  little  ones  in  the  afternoon.  When 
the  cases  were  rolled  out  in  front  of  the  California  Building  a  dense 
crowd  of  struggling  children  surrounded  the  men  who  were  opening 
the  boxes  and  passing  out  the  cartons.  The  jam  was  so  great  that  the 
little  ones  were  almost  smothered  by  the  more  a^ressive  tots  anxious 
to  get  a  box  of  raisins.  Those  near  the  distributors  couldn't  budge  one 
way  or  another,  being  hemmed  in  by  those  on  the  outside,  who  were 
shoving  and  pushing  to  get  nearer.  The  fortunate  ones  near  the  boxes 
kept  reaching  for  more  until  some  of  them  had  grabbed  half  a  dozen 
cartons. 

Colonel  Wiggins,  who  viewed  the  scene  from  the  top  of  the  stairs, 
called  a  halt  and  ordered  the  boxes  taken  to  the  rear  of  the  building, 
where  a  row  of  rustic  benches  were  placed  parallel  to  the  back  of  the 
wall.  The  children  were  compelled  to  file  through  this  passage  one  by 
one,  and  the  plan  worked  beautifully. 

I  regret  to  say,  however,  that  it  had  an  unhappy  ending  for  some  of 
the  children  at  the  end  of  the  line,  who  were  repeatedly  asked  to  stop 
shoving  and  go  slow,  as  there  was  enough  for  every  one.  In  a  seem- 
ingly endless  procession  they  filed  past,  some  of  them  a  second  time, 
until  the  supply  ran  out,  with  a  line  still  unsupplied  containing  some 
hundred  children. 

Apples  had  to  be  substituted  for  raisins.  Some  were  glad  to  get  them, 
while  the  mothers  of  others,  showing  an  unpleasant  phase  of  the  much- 
vaunted  ** Seattle  spirit,"  declared  it  was  a  shame,  after  they  had  been 
so  patient,  that  their  little  ones  were  cheated  out  of  a  package  of  raisins, 
which  goes  to  show  that  if  we  attempt  a  Grape  Day  we  should  do  it  right 
and  live  up  to  every  announcement  made.  We  want  every  one  to  have  a 
bunch  of  grapes  or  a  carton  of  raisins,  so  that  they  will  go  away  happy 
and  thoroughly  impressed  with  the  importance  of  our  viticultural 
industry. 

Chahiman  Cook.  The  meeting  is  now  in  order.  What  will  be  the 
first? 

Mr.  Essig.  Yesterday  a  resolution  was  presented  to  the  house,  call- 
ing for  a  commission  to  be  appointed  to  consider  intercounty  quaran- 
tine. In  order  to  avoid,  as  far  as  possible,  the  passing  of  quarantine 
ordinances  which  are  considered  by  nurserymen  and  county  commis- 
sioners and  fruit  growers  to  be  a  hindrance  to  the  possible  development 
of  their  business,  I  make  a  motion  that  we  now  nominate  two  members 
of  this  convention  as  members  of  this  commission,  and  if  it  is  in  order, 
Mr.  Chairman,  I  would  like  to  make  the  nomination — 

Mr.  Chairman.    No  objection  whatever. 

Mr.  Essig.  I  would  like  to  nominate  Mr.  E.  N.  Richmond  of  San 
Jase  as  one  of  the  members  of  that  commission,  as  I  believe  he  is  a  man 
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-who  is  energetic  and  keenly  interested  in  this  question,  and  that  he  will 
attend  the  meetings  and  will  prove  valuable  in  his  aid  and  help. 

Mr.  Yaile,  And  I  would  like,  if  it  is  possible,  right  now  to  make  the 
nomination  for  the  second  man  of  these  two.  I  would  like  to  name  as 
the  second  man  of  these  two,  one  of  the  men  who  is  the  most  responsible 
for  the  fruit  industry  thrji  possibly  any  other  man  of  the  State,  or 
possibly  in  the  world,  for  that  matter — a  man  of  ability,  knowledge  and 
influence ;  I  name  as  the  second  man  of  these  two  members  of  this  com- 
mission, Mr.  6.  Harold  Powell. 

Chairman  Cook.  We  will  act  upon  this  first  nomination  of  Mr.  B.  N. 
Richmond  of  San  Jose  as  one  of  the  members  from  the  growers.  Any- 
body second  the  nomination  1 

A  Member.    I  second  the  nomination. 

Chairman  Cook.  The  motion  is  made  and  seconded  that  Mr.  E.  N. 
Biehmond  be  appointed  as  a  member  of  this  commission.  I  am  sure 
that  all  who  heard  Mr.  Richmond's  very  fine  address  will  appreciate 
that  there  had  been  no  mistake  made  in  nominating  him,  as  he  is  a  very 
valuable  man  in  this  work.  Any  remarks  upon  this  nomination?  All 
in  favor  of  Mr.  Richmond's  nomination  say  aye. 

The  motion  is  unanimously  carried.  Mr.  Richmond  is  one  of  the 
members  of  this  commission. 

Will  any  one  second  the  motion  of  nominating  Mr.  G.  Harold  Powell 
as  the  other  member  of  this  commission  ?  Mr.  Powell  is  at  the  head  of 
the  California  Fruit  Exchange,  is  widely  known  and  very  influential 
and  just  the  man  we  want.     Who  will  second  his  nomination? 

A  Member.     I  second  the  nomination. 

Chairman  Cook.  All  in  favor  of  Mr.  Powell  acting  on  this  com- 
mission say  aye.     The  motion  is  unanimously  carried. 

Any  other  business  to  come  now  before  the  meeting?  We  will  now 
have  the  remaining  resolutions. 

The  1915  Meeting  and  the  Panama- Pacific  Exposition. 

Be  it  resolved  hy  the  California  fruit  growers  in  convention  aaaemlled  in  Fresno^ 
December  11-lS,  1912,  That  we  thank  Director  Moore  for  his  invitation  that  the 
State  convention  for  1915  be  held  in  the  Convention  Hall  of  the  Panama-Pacific 
Exposition  in  San  Francisco;  and  that  we  give  to  that  great  enterprise  our  hearty 
and  material  support,  with  the  end  in  view  that  California  tell  the  story  to  the 
world  of  her  great  and  diverse  resources  in  horticulture  and  pomology. 

Crop   Reports. 

Whebeas,  The  careful  crop  reports  on  fruits  gathered  monthly  by  Chief  Deputy 
Merrill  have  proved  of  great  assistance  and  value  to  our  fruit  growers, 

Resolvedy  That  we  commend  and  thank  State  Commissioner  A.  J.  Cook  for  having 
initiated  this  important  progressive  measure;  appreciating  its  value,  we  request 
Its  continuance  and  the  extension  of  its  scope  to  include  such  field  crops  as  potatoes, 
onions  and  beans. 

College  of  Agriculture. 

Whebeas,  The  University  of  California  will  ask  the  legislature  for  increased 
appropriations  to  extend  and  enlarge  the  educational  and  research  work  and  its 
public  relations  to  the  State;  and 

Whsbeas,  The  University  of  California  is  planning  to  develop  a  College  of  Agri- 
culture of  the  most  far-reaching  value  to  the  agricultural  interests  of  the  State; 
therefore,  be  it  r^  ^ 
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Reaolved,  That  the  State  Fruit  Growers'  Convention  stronj^ly  approve  the  policy 
of  the  university  in  endeavoring  to  enlarge  its  usefulness  to  the  agriculture  of  the 
State ;  that  this  convention  endorse  the  movement  as  a  wise  public  policy,  and 
that  this  convention  express  its  approval  to  the  Governor,  the  Senators  and  Assem- 
blymen, and  urge  them  to  appropriate  suflScient  funds  to  meet  the  needs  of  the 
College  of  Agriculture,  as  outlined  by  the  university,  to  the  State  Board  of  Control 
and  to  the  State  Legislature. 

Resolved,  That  a  copy  of  these  resolutions  be  sent  to  the  Governor,  and  to  each 
State  Senator  and  Assemblyman. 

College   of  Agriculture. 

Whereas,  The  business  and  economic  factors  of  agriculture  and  horticulture 
are  fully  as  important  as  the  technical  and  scientific  factors;  and 

Whereas,  In  our  rapidly  developing  State  of  California  our  present  and  future 
settlers  need  education  and  guidance  along  economic  lines ;  and 

Whereas,  The  work  of  the  College  of  Agriculture  in  the  past  has  to  some  extent 
been  confined  to  scientific  and  technical  work ; 

Resolved,  That  this  Forty-second  Convention  of  Fruit  Growlers  urge  upon  Dean 
Hunt,  upon  President  Wheeler,  and  the  Board  of  Regents,  the  advisability  of  estab- 
lishing a  chair  of  agriculture  and  horticultural  economics. 

Shipping  Green  Fruit. 

Whereas,  The  practice  of  shipping  green  and  immature  fruit  from  California 
to  the  eastern  markets  is  an  injury  to  the  State  at  large,  and  often  a  financial  loss 
to  the  growers  themselves ; 

Resolved,  That  we,  the  California  Fruit  Growers'  Association  at  its  forty-second 
semi-annual  meeting  in  December,  1912,  at  Fresno,  California,  hereby  endorse  the 
efforts  of  the  State  administration  to  bring  about  a  standardization  of  fruits,  so  that 
with  inspection  at  both  ends  our  products  may  reach  the  consumer  in  good,  edible 
condition. 

Thanks   to    State   Commissioner  of   Horticulture. 

Whereas,  The  Forty-second  Fruit  Growers'  Convention,  held  at  Fresno,  Decem- 
ber 11-12,  1912,  has  proven  of  unusual  interest  and  value  to  our  fruit  growers; 

Resolved,  That  we  extend  to  State  Commissioner  A.  J.  Cook  our  appreciation 
for  his  wise  selection  of  topics  and  his  able  management  of  the  convention. 
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MINnTES  OF  ANNUAL  MEETING  OF  STATE  ASSOCIATION  OF 
COUNTY  HORTICULTURAL  COMMISSIONERS. 

Fresno,  Cal.,  December  10,  1913. 

The  annual  meeting  of  the  State  Association  of  County  Horticul- 
tural Commissioners  was  called  to  order  at  9.15  a.m.  at  the  Hughes 
Hotel,  Fresno,  Roy  K.  Bishop,  President  of  the  Association,  presiding, 
and  H.  P.  Stabler,  Secretary.  Thirteen  county  commissioners  were 
present.  Wm.  Wood,  Commissioner  of  Los  Angeles  County,  was  absent, 
but  a  letter  from  him  expressing  his  regret  at  being  imable  to  attend 
was  read  by  the  secretary.  R.  S.  Vaile,  commissioner  of  Ventura 
county,  addressed  the  meeting  on  the  mealy  bug.  This  address  was 
considered  of  such  value  to  the  commissioners  that  Mr.  Vaile  was 
requested  to  write  out  hu  remarks  and  the  address  was  published  in 
the  Fresno  Republican  December  11th. 

The  discussion  of  Mr.  Vaile  *s  remarks  on  the  mealy  bug  resolved 
itself  into  a  general  discussion  of  fumigation.  Dr.  Cook,  State  Horti- 
cultural Commissioner,  was  present,  and  took  part  in  the  discussion  on 
mealy  bug  and  fumigation.  Dr.  Cook  addressed  the  commissioners  on 
the  ** Relation  of  County  Commissioners  to  Nurserymen."  He  said  the 
question  was  a  delicate  one.  and  he  did  not  want  to  upset  the  present 
system.  He  advised  the  commissioners  to  get  together  with  the  nursery- 
men, and  said  that  we  could  not  help  by  constantly  changing  the  laws. 
After  radical  changes  in  the  laws  several  years  may  elapse  before  we 
could  be  able  to  accomplish  as  much  as  under  the  present  laws.  He 
advised  co-operation  with  the  nurserymen  in  endeavoring  to  eradicate 
pests,  and  said:  **Do  not  offend  nurserymen  and  do  not  antagonize 
them.*'  The  Doctor  said  ihat  he  would  call  the  commissioners  at  the 
summer  fruit  growers*  convention.  He  then  spoke  of  the  quaran- 
tine against  the  alfalfa  weevil,  and  said  that  it  should  extend  to 
•  nursery  stock  from  infested  districts,  unleas  the  stock  was  shipped 
without  hay  or  tule  packing.  He  spoke  of  the  necessity  of  quarantining 
against  the  importation  of  hives  of  bees  on  account  of  the  danger  of 
introducing  the  alfalfa  weevil.  He  said  the  statement  made  at  the 
recent  nurserymen's  convention  at  Oakland,  that  the  county  ordinances 
were  not  constitutional,  was  not  true,  but  that  county  commissioners 
cannot  condemn  nursery  stock  unless  they  find  the  stock  infested.  In 
the  opinion  of  Dr.  Cook  the  present  quarantine  against  all  nursery 
stock  from  the  gulf  states  should  be  modified  to  cover  only  host  plants 
of  the  Aleyrodes  citri  and  A.  nubifera.  All  stock  from  the  quarantined 
states  should  be  defoliated  and  fumigated  on  arrival  in  California. 
The  State  Commissioner  asked  the  association  to  appoint  Mr.  Ilecke, 
Mr.  Cundiff  and  Mr.  Marchbank  a  committee  to  confer  with  the  State 
Commissioner  on  matters  pertaining  to  inspection  and  quarantine. 
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Fresno,  December  10,  1912. 

At  2  o'clock  p.m.,  the  association  was  called  to  order  by  President 
Bishop.  Dr.  Cook  read  quarantine  orders  Nos.  17  and  18,  after  which  a 
general  discussion  took  place  on  the  advisability  of  modifying  the  quar- 
antine in  accordance  with  the  views  expressed  at  the  morning  session. 
The  commissioners  generally  agreed  with  Dr.  Cook  regarding  the  pro- 
posed modification  of  the  orders.  Dr.  Cook  read  an  opinion  by  the 
Attorney  General  on  the  laws  under  which  the  county  commissioners 
were  working.  On  motion  the  Doctor  was  requested  to  mail  a  copy  of 
the  opinion  to  each  of  the  county  commissioners  of  the  State.  The  fact 
that  several  counties  have  no  county  commission  was  presented  to  Dr. 
Cook,  and  he  was  asked  to  urge  the  fruit  growers  in  those  counties  to 
proceed  to  have  the  county  horticultural  commissioner  appointed  in 
those  counties.  A  general  discussion  here  ensued  on  the  work  of  the 
county  horticultural  commissioners  and  was  participated  in  by  all  the 
commissioners  present.  Mr.  Wilsie  spoke  on  the  cotton  industry  in 
Imperial  Valley.  Mr.  Vailc  spoke  of  his  work  in  Ventura  County,  with 
special  reference  to  his  experiments  in  the  control  of  pests,  morning- 
glory,  and  the  green  spot  of  the  lemon.  Mr.  Beers  spoke  of  the  valuable 
work  of  Dr.  Lipman  in  Santa  Barbara  County  in  soil  investigations. 
He  said  Professor  Fawcett  had  also  assisted  him  very  much  in  his  work. 
The  advantage  of  the  use  of  the  King  soil  tester  was  referred  to. 

At  4.30  p.m.  recess  was  taken  till  7.30  p.m. 

The  association  met  at  8  o'clock  at  the  Hughes  Hotel.  Twenty-six 
county  horticultural  commissioners  were  present. 

Dr.  Aaronsohn,  of  the  Jewish  Agricultural  Experiment  Station. 
Haifa,  Palestine,  was  called  to  address  the  meeting.  His  remarks  were 
particularly  interesting  and  were  listened  to  with  rapt  attention. 

The  subject  of  the  uniform  inspection  certificate  was  taken  up  and 
discussed.  A  cop\^  of  the  certificate  as  used  in  Sutter  County  was  ex- 
hibited, and  its  advantages  explained  to  the  convention.  Mr.  Pease 
favored  the  adoption  of  a  uniform  inspection  certificate,  and  said  if 
nursery  stock  is  carefully  inspected  the  certificate  should  so  state.  Mr. 
Cundiff  uses  the  same  certificate  as  the  one  exhibited,  but  sends  it  to  the 
shipper.  He  also  attaches  a  tag  certificate  to  each  shipment.  Mr.  Vaile 
said  that  the  county  commissioners  should  act  together  more  closely 
and  should  notify  each  other  of  rejected  shipments.  He  thought 
the  Sutter  County  certificate  could  be  placed  on  the  tag  for  attaching 
to  shipments.  Mr.  B.  R.  Jones  thought  that  the  certificate  should  be 
sent  to  county  commissioners  at  destination  and  not  to  consignee.  Dr. 
Cook  said  Oregon  nurserymen  were  making  large  shipments  to  Cali- 
fornia this  season.  Mr.  Vaile  moved  that  the  Executive  Committee  and 
the  State  Commissioner  be  requested  to  draw  a  form  of  certificate,  to 
be  printed  at  State  expense,  and  its  use  urged  on  all  county  commis- 
sioners. After  some  debate  the  motion  was  tabled.  Mr.  Hickman 
thought  the  commissioners  should  be  careful  in  the  use  of  certificates 
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and  that  certificates  should  always  mean  just  what  they  say.  Messrs. 
Beers,  CundiflE  and  Garden  spoke  on  the  question  and  favored  the  uni- 
formity in  certificates. 

On  motion  of  Mr.  Cundiff  the  whole  matter  was  laid  on  the  table  and 
at  10.15  p.m.  adjournment  was  taken  to  8  p.m.,  December  11th. 


Fresno,  December  11,  1912. 
The  association  met  at  8.25  p.m.  at  the  City  Hall,  Fresno,  Roy  K. 
Bishop  presiding.  Prof.  C.  W.  Woodworth,  of  Berkeley,  read  a  paper 
on  **Our  Horticultural  Inspection  Laws."  No  discussion  took  place  on 
the  paper.  The  meeting  adjourned  at  10.30  p.m.  to  7  p.m.  December 
12th. 


Fresno,  December  12,  1912. 

The  association  was  called  to  order  at  7  p.m.  by  Roy  K.  Bishop, 
president.  Thirty-one  county  commissioners  and  many  nurserjmien 
and  fruit  growers  were  present. 

Mr.  P.  A.  Dix,  a  nurseryman  of  Ogden,  Utah,  was  present,  and  ad- 
dressed the  meeting  on  the  advisability  of  modifying  the  quarantine 
order  against  the  introduction  of  the  alfalfa  weevil.  He  said  no  alfalfa 
weevil  existed  in  the  immediate  vicinity  of  his  nursery,  and  he  believed 
that  nursery  stock  packed  in  ** shingle  toe"  direct  from  the  lumber 
mills  of  Oregon  and  shipped  in  tight  boxes  could  be  sent  to  California 
without  any  possibility  of  introducing  the  alfalfa  weevil. 

Dr.  Cook  said  the  fruit  interests  of  California  must  be  protected  and 
no  injustice  done  to  nurserymen.  There  is  great  danger  of  receiving 
alfalfa  weevil  if  nursery  stock  is  packed  in  tule  or  straw.  Stock  must 
be  packed  in  clean  boxes  and  thoroughly  inspected  on  arrival  in  Cali- 
fornia. He  quoted  Dr.  Titus  as  saying  no  danger  existed  if  stock  is 
packed  in  clean  boxes.  A  general  discussion  on  the  alfalfa  weevil  then 
took  place.  At  this  time  a  recess  was  taken  and  the  State  fruit  growers' 
convention  was  called  to  order. 

9.30  p.m. 

The  association  was  again  called  to  order  by  Roy  K.  Bishop,  presi- 
dent. Prof.  J.  B.  Corcoran,  of  the  Fresno  High  School,  spoke  on  ''Agri- 
culture in  the  High  School."  After  Professor  Corcoran 's  talk,  a  reso- 
lution was  adopted  requesting  the  Resolutions  Committee  to  act  on  his 
paper. 

The  discussion  on  alfalfa  weevil  quarantine  was  then  resumed.  In 
answer  to  a  question  by  Mr.  Jones,  Dr.  Cook  said  the  alfalfa  weevil,  if 
imported  into  the  State  on  nursery  stock,  would  come  in  in  the  imago  or 
adult  form.  Mr.  Vaile  said  any  action  taken  by  this  body  would  neces- 
sarily be  only  advisory,  and  moved  that  it  be  the  sense  of  this  meeting 
that  we  advise  the  State  Commissioner  of  Horticulture  to  suggest  to  the 
Gk)vemor  a  quarantine  order  prohibiting  the  importation  of  any  nur- 
sery stock  from  Utah,  Wyoming  and  Idaho  unless  each  shipment  is 
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fumigated  and  packed  in  shingle  toe,  and  fumigated  again  at  the  point 
of  destination.    The  motion  prevailed. 

Mr.  6.  E.  Merrill,  Deputy  State  Commissioner  of  Horticulture,  was 
asked  to  address  the  meeting  on  the  danger  of  importing  alfalfa  weevil 
in  California.  He  said  he  spent  .ten  days  in  Utah  and  published  the 
facts  as  he  saw  them  in  the  Monthly  Bulletin  of  the  State  Commission 
of  Horticulture.  There  is  less  danger  of  the  importation  of  the  weevil 
in  nursery  stock  than  thero  is  in  importing  bee  hives,  but  there  is  dan- 
ger, of  course,  of  importing  the  weevil  in  nursery  stock. 

Dr.  Cook.  The  greatest  endeavor  will  be  made  to  patrol  the  railroad 
tracks  in  California  the  coming  season  in  order  to  discover,  if  possible, 
any  outbreak  of  the  alfalfa  weevil.  He  said  both  Dr.  Titus  of  Utah  and 
Mr.  Smith  of  the  Department  of  Agriculture  held  that  there  was  danger 
of  importing  the  weevil  in  nursery  stock.  Mr.  P.  A.  Dix  said  that  Dr. 
Titus  had  told  him  there  was  no  danger  of  importing  the  weevil  if  the 
nursery  stock  was  packed  in  clean,  new  boxes  and  shingle  toe  instead  of 
tule  or  hay  was  used. 

A  report  was  received  from  the  Executive  Committee  recommending 
that  the  stub  form  of  inspection  certificate,  in  addition  to  the  present 
tag  system,  be  adopted,  and  the  certificate  be  mailed  to  the  conmiis- 
sioner  in  the  county  of  destination.  Also,  that  a  Legislative  Committee 
be  appointed;  also,  that  ;m  annual  membership  fee  of  $2.50  be  levied. 

The  report  of  the  Executive  Committee  was  adopted. 

Mr.  Gallaway  moved  that  the  Legislative  Committee  be  appointed  by 
the  chair,  and  the  motion  was  adopted. 

On  motion  of  Mr.  Mills,  the  association  proceeded  to  the  election  of 
officers.  Nominations  for  president  were  declared  in  order.  Mr.  Beer^ 
nominated  Mr.  Vaile  for  president.  IVIr.  Gallaway  nominated  Mr.  Beers, 
who  withdrew.  Mr.  Weeks  nominated  Mr.  Cundiff,  and  on  motion  of 
Mr  Banks,  the  nominations  were  declared  closed.  The  chair  appointed 
Mr.  Mills  and  Mr.  Marchbank  tellers.  Twenty-six  votes  were  cast,  of 
which  Mr.  Cundiff  received  19  and  Mr.  Vaile  7.  Mr.  Cundiff  was  there- 
upon declared  duly  elected  president.  Mr.  Cundiff  Avas  called,  and 
thanked  the  association  for  the  honor  conferred.  Mr.  Beers  nominated 
Mr.  Vaile  for  vice-president,  and  he  was  elected  by  acclamation.  Mr, 
Vaile  also  made  an  addre.ss.  Mr.  William  Garden  of  San  Joaquin  was 
elected  secretary-treasurer  by  acclamation,  and  addressed  the  meeting, 
speaking  particularly  of  the  future  welfare  of  the  association. 

On  motion  of  Mr.  Bloomer,  IVIessrs.  Hecke,  Cundiff  and  Marchbank 
w^ere  appointed  a  committee  to  ad\nse  w^ith  Professor  Cook.  It  was 
moved  by  Mr.  Beers  that  the  president  be  instructed  to  appoint  two 
members  to  act  with  the  Connnittee  of  Seven  when  occasion  arises,  as 
provided  by  resolution  of  the  State  Fruit  Growers'  Convention. 

Mr.  Mills  moved  that  a  committee  of  five  be  appointed  to  report  at  12 
o'clock  noon,  Friday,  on  constitution  and  by-laws  for  the  association. 
The  motion  prevailed,  and  the  chair  appointed  Messrs.  Hickman,  Beers. 
Jones,  ^''aile  and  Bloomer. 
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At  11.20  p.m.  the  meeting  adjourned  to  meet  at  12  o'clock  noon, 
Friday,  at  the  Hughes  Hotel. 


Fresno,  December  13,  1912. 

The  association  was  called  to  order  at  1.20  p.m.  at  the  Hughes  Hotel,. 
R.  P.  Cundiff,  president,  in  the  chair.  In  the  absence  of  William  Gar- 
den, secretary,  H.  P.  Stabler  was  appointed  secretary  pro  tem. 

Mr.  Hickman,  chairman  of  the  Committee  on  Constitution  and  By- 
Laws,  read  the  report  of  the  committee.  After  various  amendments 
were  discussed  and  adopted,  the  report  was  referred  back  to  the  com- 
mittee with  instructions  to  rearrange  the  report  and  submit  it  to  the 
next  session  of  the  association. 

At  2.20  p.m.  recess  was  taken  until  7  p.m.  at  room  3,  Hughes  Hotel. 


Fresno,  December  13,  1912. 

The  Association  of  County  Horticultural  Commissioners  was  called 
to  order  at  7  p.m.,  room  3,  Hughes  Hotel. 

R.  P.  Cundiff  in  the  chair ;  William  Garden,  secretary.  A  large  num- 
ber of  the  county  commissioners  present.  Dr.  Cook,  Chief  Deputy  G.  E. 
Merrill,  and  E.  O.  Essig,  secretary  of  the  State  oflfice,  also  Mr.  P.  A.  Dix, 
a  nurseryman  of  Ogden,  Utah,  and  Mr.  Roeding  of  Fresno,  J.  W.  Jef- 
frey, secretary  of  the  Deciduous  Fruit  League,  were  present. 

Chief  Deputy  Merrill  presented  a  paper  to  the  commissioners  upon 
the  value  of  the  monthly  report  of  last  year,  commended  certain  county 
commissioners  for  the  promptness  in  which  their  crop  reports  were  sent 
to  the  State  ofiBce,  others  were  requited  to  be  more  prompt  in  the 
future,  as  the  State  office  is  anxious  to  get  the  monthly  report  out  on 
time,  as  there  is  great  call  for  it,  and  they  have  been  of  great  service  to 
both  growers  and  shippers  in  the  past  season. 

Dr.  Cook,  State  Commissioner,  also  spoke  in  support  of  Mr.  Merrill's 
paper,  and  credited  Mr.  Merrill  as  being  the  author  of  the  monthly 
report.  Mr.  Bishop  expressed  himself  in  favor  of  reporting  important 
crops  accurately  (including  all  crops). 

Mr.  E.  O.  Essig  desired  to  say  a  few  words,  before  leaving  for  the 
fruit  growers'  convention,  and  expressed  appreciation  of  the  efforts  of 
the  county  commissioners  in  supporting  the  State  office  and  of  the 
harmonious  feeling  which  had  pervaded  all  the  sessions  of  the  conven- 
tion, and  expressed  great  pleasure  in  being  present  at  such  meetings, 
and  of  the  good  that  would  result  to  all  concerned. 

Mr.  Cundiff  asked  Mr.  Essig  regarding  quarantine  orders,  and 
requested  that  all  inspectors  be  supplied  with  same. 

Discussion  of  Mr.  IMerriirs  paper  was  again  resumed.  Mr.  Merrill 
presented  a  chart,  outlining  the  crops  which  he  expects  the  commis- 
sioners to  make  monthly  reports  on  the  coming  year,  which  included 
vegetables  in  great  variety.  Mr.  Garden  suggested  that  he  add  aspara- 
gus to  the  list;  it  also  included  alfalfa  to  be  cut  for  hay.  alfalfa  for 
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pasture,  acreage  of  same,  and  the  annual  tonnage  of  hay  cut.  Mr. 
Garden  contended  that  accurate  estimates  of  the  many  crops  mentioned 
in  Mr.  Merrill's  paper  would  be  very  hard  to  get. 

Mr.  Pease  objected  to  too  many  details,  and  stated  that  to  comply  with 
Mr.  Merrill's  paper  would  cause  much  added  expense  to  the  county, 
and  in  his  opinion  they  already  had  all  they  could  stand. 

Mr.  Jones  of  Los  Angeles  County,  speaking  of  the  reports  turned  in 
for  the  year  just  ended,  said,  in  his  belief,  that  the  inspector's  returns  , 

make  the  best  estimate  possible.  | 

Mr.  Bloomer  of  Sacramento  County  commenced  two  years  ago  to  take 
census  of  the  orchards,  and  found  great  errors  in  the  assessors'  reports, 
but  now  both  are  in  harmony. 

Mr.  Cundiff  stopped  discussion  on  Mr.  Merrill's  paper. 

Mr.  Bishop  called  on  Mr.  Jeffrey,  who  took  up  the  matter  of  market- 
ing dried  fruits,  but  gave  warning  that  such  associations  be  started 
correctly,  that  county  commissioners  can  help  to  remedy  present  condi- 
tions, and  cited  the  success  of  the  orange  growers'  exchange.  Mr.  Jef- 
frey thought  commissioners  ought  to  take  an  interest  in  everything  per- 
taining to  the  fruit  grower,  such  as  giving  advice  on  soil  conditions,  tree 
planting,  pruning,  etc.  To  do  all  they  could  to  better  the  conditions  of 
the  marketing  of  fruit ;  in  other  words,  the  commissioner  should  be  the 
fruit  grower's  general  adviser.  Mr.  Cundiflf  fully  indorsed  Mr.  Jef- 
frey's remarks. 

Mr.  Dix  of  Utah  then  addressed  the  meeting  on  the  fruit  conditions  | 

of  Utah.  At  present,  Mr.  Dix  said,  they  had  too  many  good  peaches  to 
market,  and  that  they  had  formed  a  county  association,  and  that  a  state 
association  had  been  formed  by  the  county  associations. 

Mr.  Jeffrey's  views  were  indorsed,  as  he  clearly  showed  the  advantages 
in  marketing  by  the  growers  getting  together.  An  interesting  discus- 
sion then  took  place,  led  by  Mr.  Bloomer. 

Mr.  Eoeding  addressed  the  meeting,  by  invitation,  and  spoke  very 
highly  of  the  improved  relations  between  the  nurserymen  and  commis- 
sioners, and  was  very  pleased  with  the  resolutions  passed  by  the  con- 
vention, and  stated  that  it  was  a  great  pleasure  for  him  to  attend  such 
meetings,  and  ver>'^  much  good,  he  was  satisfied,  would  result  from  the 
actions  taken.  He  said  nurserymen  ask  no  favors  from  the  commis- 
sioners. All  they  ask  is  a  square  deal,  and  he  felt  satisfied  that  they 
were  going  to  get  it. 

Mr.  Stabler  was  then  called  upon,  and  stated  that  he  thought  joint 
meetings  with  the  nurserymen  were  most  beneficial,  and  believed  that 
improved  relations  will  continue  with  the  elimination  of  drastic  ordi- 
nances without  proper  advisement.  He  stated  that  he  appreciated 
the  importance  of  good  naracrymen,  and  it  was  the  desire  of  the  com- 
missioners to  protect  both  Ihem  and  the  growers,  and  stated  that  he  had 
been  present  at  many  meetings  that  had  been  held  in  the  last  ten  years, 
and  that  this  was  the  best  meeting  ever  held,  and  proposed  resolutions 
to  that  effect. 
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It  was  moved,  and  seconded  by  Mr.  Jones,  that  a  vote  of  thanks  be 
extended  to  the  retiring  oflScers.    Motion  carried. 

Mr.  Hickman's  resolution  was  then  presented.  Mr.  Stabler  moved  for 
adoption.    Carried. 

.Resolved,  That  as  the  Horticultural  Commissioners  we  feel  that  one  of  the  best 
results  of  the  present  meeting  is  the  creation  of  a  harmonious  sentiment  between 
nurserymen  and  commissioners,  who  will  not  request  the  adoption  of  any  new 
county  ordinances,  unless  submitted  to  the  referee  board. 

Mr.  Stabler  moved  that  *'The  Pacific  States  Nurserymen''  be  invited 
to  meet  with  us  at  the  next  annual  meeting.    Carried. 

Adjournment. 

WM.  GARDEN,  Secretary. 
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BLACK  ROT  OF  THE  NAVEL  ORANGE.' 

{Alternaria  citri  Pierce  and   Ellis.) 
By  Edw.  O.  Amundsen. 


Introduction. 

Each  year  since  the  early  nineties  a  percentage  of  the  navel  oranj?e 
crop  of  the  State  of  California  has  been  affected  by  a  black  rot  dis- 
ease of  the  pulp  cells,  generally  starting  at  the  navel  and  extending 
more  or  less  deeply  into  the  tissues  towards  the  heart  of  the  fruit. 
This  disease  is  known  by  all  of  the  following  names:  ** Black  Rot  of 
the  Navel  Orange,"  *^ Navel  Rot  of  the  Orange/'  and  ^^ Black  Heart.'' 

As  it  is  a  disease  of  the  navel  varieties  almost  exclusively,  and  w-as 
first  described  by  Pierce  under  the  name  *VBlack  Rot  of  the  Navel 
Orange,"  that  name  has  been  used  in  this  work. 

This  disease  is  so  conmion  that  almost  every  person  has  been 
obliged  at  some  time  to  cut  away  a  larger  or  smaller  part  of  an 
orange  affected  by  it.  This  loss  to  the  consumer  represents  a  part 
of  the  total  loss  due  to  the  ravages  of  the  fungus  and  is,  of  course, 
impossible  to  estimate.  Many  oranges,  in  which  the  disease  has  devel- 
oped considerably,  fall  from  the  tree  early  in  the  season.  Others, 
infected  later  or  in  w^hich  there  has  been  little  development  of  the 
fungus,  hang  on  the  tree  and  on  account  of  the  very  high  color  are 
readily  seen  and  are  prized  for  early  eating.  They  mature  earlier 
than  the  rest  of  the  crop. 

Compared  with  other  diseases  of  the  citrus  fruits  and  trees,  this  is 
not  of  much  economic  importance.  However,  as  the  total  value  of 
an  average  crop  of  navel  oranges  of  the  state  is  enormous,  even  a 
very  small  percentage  of  that  value  represents  a  considerable  sum. 
Also  there  is  a  possibility  that  the  percentage  of  infection  may  run 
quite  high  if  conditions  favor  the  dissemination  and  propagation  of 
the  disease  producing  spores. 

Previous  Accounts  of  the  Disease. 

The  first  known  account  of  this  disease  was  written  by  Newton  B. 
Pierce  and  appeared  in  the  Botanical  Gazette,  1902,  pages  284-285,  as 
f  oUow^s : 

*'A  fungous  disease  of  the  navel  orange  has  attracted  attention  in  the 
orange-growing  districts  of  California  for  the  past  eight  or  ten  years, 
and  was  named  Black  Rot  by  the  writer  on  account  of  the  color  of  the 

'This  orif^inal  article  was  written  by  the  author  as  a  thesis  for  the  degree  of  Bache- 
lor of  Science  in  the  University  of  California,  This  presentation  contains  those  por- 
tions of  the  thesis  which  we  believe  will  be  of  most  interest  to  the  citrus  growers 
of  the  State.  Practically  all  the  work  was  done  under  the  direction  of  Prof.  W.  T. 
Home,  in  the  pathological  laboratory  at  Berkeley,  California.  A  little  obser^'ation  In 
the  field  was  carried  on  in  connection,  but  no  experiments  in  infection  work  to  date. 
It  Is  proposed  to  carry  on  artificial  inoculation  experiments  during  tlie  .«teason  of 
1913,  beginning  witli  the  blossoms  and  continuing  until  the  fruit  is  full  grown.  Thus 
it  Is  hoped  the  time  and  manner  of  natural  infection  will  be  ascertained  and  the  study 
completed. 
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diseased  tissues.  The  losses  due  to  this  disease  will  run  from  three  to 
ten  per  cent  of  the  navel  crop  and  as  the  cultivation  of  the  navel  variety 
in  the  state  is  very  extensive,  the  total  losses  are  proportionately  heavy. 
**  Oranges  are  attacked  through  the  navel,  the  fungous  hyphae  enter- 
ing through  cracks  or  imperfections  of  the  peel  of  those  parts.  The 
cells  of  the  pulp  sacks  are  destroyed,  and  soon  become  black  in  color 
and  bitter  to  the  taste.  The  peel  is  left  uninjured  until  the  disease  has 
made  considerable  progress  within,  but  finally  becomes  thin  and  dark- 
ened in  color  over  the  affected  parts.  The  fungus  vegetates  freely 
among  the  pulp  sacks,  which  are  wholly  destroyed  as  far  as  the  myce- 
lium extends  but  destruction  of  tissues  rarely  involves  more  than  one 
fourth  of  the  fruit,  and  is  commonly  confined  to  the  tissues  lying  near 
to  and  at  one  side  of  the  navel.  Infected  fruit  ripens  prematurely, 
showing  an  exceptionally  high  color,  and  soon  falls  from  the  tree. 


Fig.  324. — Drawing    showing    the    course    o) 
black  rot  from  the  navel  to  the  heart  of  the  orange. 
(Original.) 

*'The  fungus  inducing  the  disease  is  a  new  species  of  Alter naria, 
and  its  conidia  are  produced  upon  the  surface  of  the  affected  tissues. 
The  life-cycle  has  been  studied  by  means  of  single  spore  cultures,  and 
detailed  descriptions  and  illustrations  are  reserved  for  publication,  to- 
gether with  facts  relative  to  infection  and  preventive  treatment. 

''From  its  habitat  (inside  the  orange)  and  the  character  of  the  con- 
idia this  seems  to  be  distinct  from  Alternaria  tenuis  Nees,  on  orange 
leaves."  (As  far  as  known,  the  reserved  descriptions  have  not  been 
published.) 

In  an  appendix  to  Bulletin  107,  University  of  Florida  Agricultural 
Experiment  Station,  entitled  ''Catalogue  of  Rots,  Spots  and  Blemishes 
on  Citrus  Fruits  in  Florida,''  appears  the  following  account  of  this  dis- 
ease by  Prof.  H.  S.  Faweett : 

'  "Black  Rot  {Alternaria  citri) — Rot  beginning  at  the  blossom  (sty- 
lar)  end,  especially  in  navel  oranges,  sometimes  in  other  varieties  if 
there  be  a  defect  at  the  blossom  end.  Fruit  ripening  prematurely  with 
a  deep  color.  Decay  causing  a  blackening  along  the  central  core  of  the 
fruit  where  the  segments  meet,  not  softening  the  fruit  so  rapidly  as  the 
previous  rots.  Decay  more  confined  to  the  interior  of  the  fruit  and 
darker  in  color." 
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Description  of  Affected  Oranges. 
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Oranges,  in  which  the  fungus  has  developed  considerably,  become 
exceptionally  highly  colored  while  other  fruit  on  the  same  tree  may 
still  be  green.  Directly  over  the  affected  parts  there  is  often  found  a 
light  colored  spot,  though  all  do  not  show  this.  Affected  oranges  from 
the  various  districts  show  the  same  general  characteristics.  When  an 
infected  orange  is  cut  in  half  longitudinally  (through  the  navel  to  the 
stem  end),  the  rot  is  revealed  as  a  black  area  in  the  cells  of  the  pulp 
sack,  almost  invariably  near  the  navel  and  extending  more  or  less 
deeply  towards  the  heart  of  the  fruit.  (Figs.  324  and  325.)  The  affected 
area  is  usually  comparatively  small,  generally  one  quarter  to  one  half 
inch  deep,  but  occasionally  extending  through  the  bulk  of  the  pulp. 
The  pulp  and  juice  in  close  proximity  to  the  affected  area  has  a  bitter 
taste,  while  the  balance  is  more  or  less  sweet  and  pleasant. 


Fia.  325. — Opening    in    the     navel    tissue    of    this 
orange  made  infection  an  easy  matter.    (Original.) 

Effect  of  the  Fungus  on  the  Fruit. 

The  fungus  evidently  exerts  a  stimulating  influence  upon  the  physi- 
ological processes  of  the  fruit  and  even  though  the  area  affected  is  small, 
the  whole  orange  is  influenced  and  a  high  color  produced.  The  black 
color  of  the  affected  tissues  may  be  due  to  the  action  of  a  secretion  by 
the  fungus  upon  the  cell  tissue,  or  to  the  oxidation  of  a  product  of  the 
fungus.  The  fungus  seems  to  be  able  to  make  but  a  very  weak  attack 
upon  the  tissues  and  has  very  limited  power  of  penetration.  Unless  the 
cell  walls  are  very  thin  or  there  is  an  opening,  the  spread  of  the  infec- 
tion from  cell  to  cell  is  very  slow.  After  an  orange  is  cut  through  the 
affected  area  the  mycelium  rapidly  extends  over  the  surface,  finally 
covering  the  peel  and  causing  the  half  orange  to  appear  as  a  black, 
smutty  mass.     (Fig.  328.) 
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Distribution  of  the  Disease  and  Its  Relation  to  Climatic  and  Other 

Influences. 

There  is  probably  more  or  less  infection  of  fniit  by  this  fungus  in 
every  navel  oranfre  district  in  California.  While  it  is  primarily  a  navel 
orange  disease  it  is  occasionally  found  in  other  varieties.  In  the  latter, 
however,  it  is  found  only  when  there  is  a  crack  or  opening  in  the  peel. 

That  this  disease  is  found  in  Florida  oranges  also  is  recorded  bj^  H. 
S.  Fawcett,  in  the  appendix  to  Bulletin  107  of  the  Florida  Experiment 
Station,  as  noted  in  the  introduction. 

There  seems  to  be  a  direct  relation  between  this  disease  and  mois- 
ture. While  the  funjyiLs  is  present  in  the  interior,  Fairoaks  and  Oro- 
ville,  orange  districts,  so  few  oranges  are  affected  that  the  loss  is  insig- 
nificant and  no  attention  is  given  to  it.  The  districts  are  typical  of  the 
hot,  dry  interior,  and  have  practically  no  fogs  or  moisture-laden  atmos- 
phere in  the  spring  and  early  summer,  as  the  case  in  the  southern 
orange  districts.  Coast  conditions  favor  the  development  of  the  fungus, 
the  fo2[s  and  late  showers  furnishing  the  necessary  moisture  for  the 
germination  of  the  spores  which  find  lodgment  in  or  near  the  navel. 
If,  however,  a  spore  finds  lodgment  well  into  the  navel  so  that  it  is  pro- 
tected from  the  warm,  dry  air  of  the  interior  regions,  the  moisture  of 
the  fruit  may  be  sufficient  for  germination. 

The  spring  of  1908  in  the  southern  sections  was  replete  with  fogs  and 
late  rains,  and  the  market  for  navel  oranges  from  some  sections  received 
a  severe  set-back,  due  to  the  high  percentage  of  infection  by  this  dis- 
ease. 

General  Descriptions  and  Characters  of  Altemaria  citri. 

M}jc(lium. — Slender,  hyaline  or  yellowish-hyaline  threads,  septate, 
often  constricted  at  the  septa,  branched  and  rebranched,  and  bearing 
terminal  conidia,  singly  or  in  series. 

Walls  of  the  mycelium  are  rather  heavy,  cells  are  generally  3.6  inches 
in  diameter  and  9.13  inches  long,  filled  with  a  granular  protoplasm  and 
often  contains  vacuoles. 

Spans. — Conidia  are  the  only  spores  produced  by  this  fungus.  The 
young  conidia  are  variously  shaped;  obovate,  oblong-elliptical,  or  sub- 
globose.  8.13  inches  in  diameter  by  10.18  inches  long,  2-3  celled,  very 
little,  if  any,  constriction  at  septa,  surface  smooth,  color  slightly  yel- 
lowish hyaline  to  light  olivaceous  hyaline,  occurring  singly  or  two  to 
three  eatenulatc  in  series. 

Older  conidia  are  short-clavate-oblong,  15.25  inches  in  diameter  by 
24.40  inches  long,  4-12  celled  by  transverse  and  longitudinal  septa,  more 
or  less  constricted  at  septa  according  to  age,  each  cell  when  mature  being 
almost  sj)lierical,  filled  with  granular  protoplasm  and  generally  contain- 
ing vacuoles.  The  surface  is  set  with  irreirularly  scattered  tubercles 
(^Figs.  326  and  327).  Conidia  often  3-6  catenulate  hi  series  arising  from 
a  simple  or  branched  pedicel.  Occasionally  secondary  conidia  arise 
directly  from  the  primary,  which  process  has  been  found  to  continue 
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until  a  chain  of  four  conidia,  with  a  short  pedicel  at  the  base  of  each, 
has  been  formed.  This  characteristic  distinguishes  this  fungus  from  the 
Mcicrosporium  and  places  it.  in  the  genus  Altemaria. 

Under  favorable  conditions  conidia  may  be  produced  in  forty-eight 
hours  after  transfer  of  a  portion  of  mycelium  from  a  pure  culture  to  a 
plate  or  tube  of  sterile  nutrient  agar.  Each  cell  of  the  conidia  is  capable 
of  giving  rise  to  a  hypha. 


Fig.  326. — Conidia  and  mycelium  of  Altemaria  citri,    (Oric^lnal.) 


Inocnlationfl  of  Oranges  From  Pure  Cultures  of  Altemaria  citri. 

A  large  number  of  soui^d  oranges  were  inoculated  with  spores  or 
mycelium  taken  from  either  pure  cultures  made  from  affected  oranges 
or  directly  from  such  oranges.  Oranges  from  Fairoaks,  Oroville, 
Whittier,  Covina  and  Ensenada,  Mexico,  were  used  in  the  work. 

Oranges  were  prepared  for  inoculation  by  being  washed  in  40  per 
cent  formalin  and,  if  cut,  a  sterile  knife  was  used  for  that  purpose. 
All  moist  chambers  used  were  first  washed  with  hot  water  and  soap, 
and  then  rinsed  out  with  40  per  cent  formalin. 

Spores  were  placed  well  into  the  navel  in  one  series  of  experiments. 
No  wounds  were  made  in  the  tissues  and  no  moisture  was  added.  The 
purpose  of  this  experiment  was  to  ascertain  if  infection  would  take 
place  simply  through  the  lodgment  of  spores  in  the  navel  end.  The 
structure  and  condition  of  the  tissues  of  the  navels  were  not  known 
until  after  the  oranges  were  cut  open,  which  was  about  three  weeks 
later.  Green  and  mature  oranges  were  used.  When  cut  open,  as  stated, 
it  was  found  that  infection  had  not  taken  place  in  any  case.  No  open- 
ings or  imperfections  of  the  navel  tissues  were  found  in  these  oranges. 

In  another   series  of  experiments   inoculations   were   made   in   the 
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navels  of  ten  oranges  after  making  stabs  into  the  navel  tissue  with  a 
sterile  knife.  Upon  examination,  three  weeks  later,  the  fungus  was  found 
to  have  developed  in  five  oranges  out  of  the  ten,  producing  the  typical 
black  rot  with  the  characteristic  spores  and  mycelium  of  Altemaria 
citri,  while  in  the  other  five  oranges  the  fungus  failed  to  develop.  It  is 
possible  that  in  the  latter  the  spores  were  not  lodged  in  the  wounds  and 
failed  to  germinate  on  account  of  lack  of  moisture. 

In  a  series  of  experiments,  extending  over  a  period  of  about  one  year, 
twenty-two  oranges  were  cut  in  half  and  each  half  inoculated  with 
spores  or  mycelium  from  pure  cultures  made  from  affected  oranges.  In 
all  cases  the  oranges  were  first  washed  with  formalin  and  placed  in 


Fig.  327. — Germinatlxi«r  conldia  showing  the  tubercles  on  the  surface.  Also  showinff 
character  of  mycelium.  Mas^nified  1,000  times.  (Original.) 

sterile  moist  chambers.  But  two  cases  out  of  the  forty-four  inoculatod^ 
failed  to  develop  the  characteristic  black  rot  of  Altemaria  citri.  All 
cultures,  (half  oranges)  which  did  not  become  contaminated  with  Pen- 
cillium  species  or  Mucor  mxicedo,  finally  became  black  over  the  entire 
surface,  including  the  peel.  (Fig.  328.) 

Cultures  were  made  from  these  artificially  inoculated  oranges  and 
produced  the  characteristic  spores  and  mycelium  of  Altemaria  citri.  A 
large  number  of  sound  half  oranges  were  prepared  as  in  the  previous 
experiment,  and  inoculated  with  spores  of  mycelium  from  these  cul- 
tures. All  these  inoculations  were  successful  in  producing  the  char- 
acteristic black  rot  of  Altemaria  citri  and  the  typical  spores  and  myce- 
lium of  the  same. 
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Final  Identification  of  Organiflm  Oansing  Black  Bot. 

Judging  by  the  preceding  work,  the  fulfillment  of  the  rules  of  proof 
in  the  preparation  of  cultures  from  affected  oranges,  inoculations, 
isolations  of  the  fungus  and  its  constant  association  of  it  with  the  dis- 
ease, it  can  be  stated  with  certainty  Altemaria  citri  causes  the  disease 
known  as  *' Black  Eot  of  the  Navel  Orange." 

Discussion  of  Probable  Time  and  Manner  of  Natural  Infection 

of  Oranges. 

Judging  by  the  results  of  this  work  with  the  fungus  and  also  by  the 
examination  of  a  large  number  of  affected  oranges  from  the  various 
districts,  the  following  conclusions  have  been  tentatively  arrived  at, 
pending  further  investigations : 

Altemaria  citri  is  primarily  a  saprophyte  and  will  propagate  upon 
many  kinds  of  vegetable  matters,  but  it  is  a  faculative  parasite  when 
entrance  to  the  pulp  cells  of  the  orange  is  comparatively  easy.  The 
fungus  may  propagate  in  the  orange  groves  upon  fallen  fruit  or  fruit 
left  on  the  tree.  Thus  the  spores  may  be  quite  prevalent  in  the  spring 
when  the  fruit  is  young  and  tender.  They  may  be  carried  by  the  wind 
and  by  insects  to  the  navel  or  possibly  to  the  blossoms,  and,  if  there  is 
sufficient  moisture,  develop  germ  tubes  wl\ich  enter  the  inner  tissues, 
if  there  is  an  opening  or  imperfection. 

It  is  not  probable  that  infection  takes  place  in  the  blossoms  but  rather 
after  the  oranges  have  grown  enough  to  distend  the  navel  opening.  In 
every  case  of  infection,  except  when  the  peel  was  split  on  the  outside  of 
the  orange,  there  was  found  an  opening  between  the  convolutions  of  the 
tissue  of  the  navel.  One  orange  had  two  infections  and  was  found  to 
have  an  opening  on  each  side  of  the  center  of  the  navel.  The  course  of 
the  fungus  could  be  plainly  traced  from  these  openings.  The  fact  that 
seedling  varieties  are  seldom,  if  ever,  affected  also  indicates  that  the 
extending  navel  is  the  place  of  infestation. 

Discussion  of  Methods  for  Preventing  Infection  of  Oranges. 

As  stated  above,  infection  without  doubt  takes  place  through  the 
navel.  If,  therefore,  it  were  possible  to  eliminate  the  navel  from  the 
orange,  infection  would  be  impossible,  except  in  case  of  a  split  in  the 
outer  peel.  But  as  this  would  be  a  slow  process,  which  would  require 
many  years,  we  must  look  for  some  other  means  to  prevent  infection. 

In  some  sections  spraying  with  lime  and  sulphur  or  Bordeaux  Mixture 
for  the  withertip  disease  is  practiced  in  the  early  spring.  If  applied  at 
the  proper  time  this  may  serve  to  prevent  a  large  percentage  of  infection 
by  spores  of  Altemaria  citri. 

It  is  very  probable  that  if  a  fungicide,  such  as  lime  and  sulphur  or 
Bordeaux  Mixture,  was  applied  well  into  the  navel,  just  after  the  latter 
■WS8  distended,  infection  would  be  prevented  by  the  destruction  of  the 
germ  tube  of  any  spore  present.  Until  the  time  of  infection  and  the 
manner  in  which  it  takes  place  is  exactly  determined,  remedial  meas- 
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ures  are  mere  conjectures,  based  upon  observation  and  theory.  Oppor- 
tunities for  the  propagation  of  the  fungus  should,  if  possible,  be  elimi- 
nated. In  this  connection  it  might  be  suggested  that  no  fruit  be  allowed 
to  remain  on  the  trees  or  ground  from  one  season  to  another  to  furnish 
spores  for  the  infection  of  the  new  crop.  One  infected  orange  may  fur- 
nish a  million  or  more  spores  to  be  disseminated  to  the  young  fruit 
in  the  spring.  Other  vegetable  matter  should  not  be  allowed  to  rot  in 
or  near  the  orange  groves,  as  the  fungus  will  propagate  upon  almost 
any  kind. 


Fio.  328. —  (a)  Half  orange  two  months  after  Inoculation  with  mycelium 
from  a  pure  culture  of  Altemaria  citri.  The  cut  surface  and  the  peel  is  com- 
pletely covered  with  a  fungous  growth  and  appears  as  a  black  smutty  mass 
with  some  whitish  colored  secondary  mycelium  over  parts,  (b)  Half  orange 
Inoculated  as  the  above  (a)  and  covered  in  the  same  manner,  but  cut  In 
two,  showing  that  It  Is  blackened  throughout  the  interior  as  well  as  the 
exterior,  (c)  Unaffected  half  orange  shown  as  comparison  with  the  above. 
(Original.) 

Summary. 

1.  Altemaria  citri  Pierce  and  Ellis,  a  fungus,  is  the  cause  of  the 
Black  Rot  of  the  Navel  Orange. 

2.  This  fungus  will  propagate  upon  many  kinds  of  vegetable  mat- 
ter and  the  eonidia  are  disseminated  to  the  blossoms  or  fruit  (most 
probably  the  latter)  in  the  spring  or  early  summer. 

3.  This  funcriis  is  primarily  a  saprophyte  but  becomes  a  parasite  if  in- 
troduced into  the  fruit. 

4.  As  it  is  very  difficult  to  apply  a  fungicide  in  the  navel  of  the 
orange  the  advisable  method  of  preventing:  infection  seems  to  be  the 
elimination  of  wintering  over  and  breeding  places  of  the  fungus.  This 
means  the  destruction  or  removal  of  all  decaying  vegetable  matters  in 
or  near  the  orange  groves. 
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SWEET  POTATO  WEEVIL. 

Cylas  formicariiu  Tryon. 
Bt  Fredsrick  Mabkbw. 

It  is  a  common  saying  that  every  one  in  the  world  passes  through 
the  Ferry  Building  once  in  his  lifetime.  Such  statements,  of  course, 
are  not  susceptible  of  proof.  However,  we  are  almost  ready  to  believe 
that"  specimens  of  every  insect  pest  so  far  recorded  eventually  find  their 
way  into  the  quarantine  station  located  in  the  Ferry  Building  at  San 
Francisco.  It  would  be  a  coincidence  for  a  vessel  arriving  from  any 
Oceanic  or  Oriental  port  to  remain  at  the  dock  in  San  Francisco  for 
a  week  without  some  one  of  the  quarantine  force  finding  either  in  the 
ship,  the  freight  or  in  the  belongings  of  the  passengers  specimens  of 
some  insect  pest  not  yet  known  to  exist  in  the  State.  Horticultural 
freight  from  the  Orient  makes  ideal  hunting  ground  for  bug  catchers, 
and  the  quarantine  service  has  always  been  fortunate  in  that  its  bug 
hunters,  without  exception,  have  all  been  enamoured  of  their  occupa- 
tion. The  particular  pest  we  are  dealing  with  in  this  article  was  found 
at  work  by  inspectors  B.  B.  Whitney  and  Lee  A.  Strong  in  a  shipment 
of  sweet  potatoes  brought  by  the  S.  S.  **Nile''  from  China,  and  again 
by  inspector  Lee  A.  Strong  in  a  similar  lot  of  sweet  potatoes  brought  by 
the  S.  S.  *' Mongolia*'  from  China  on  September  6,  1912.  This  pest  has 
unquestionably  been  taken  and  destroyed  by  quarantine  officers  many 
times  in  the  past,  but  I  find  no  record  of  the  same  in  the  quarantine 
annals. 

The  illustration  of  the  insect  in  its  several  stages  (Fig.  329)  which 
was  reproduced  from  the  original  of  T.  Shiraki's  **  Injurious  Insects  of 
Formosa,"  volume  1,  also  shows  clearly  the  destructive  work  of  the 
larvae  in  the  interior  of  the  potato.  A  superficial  view  of  an  infested 
specimen  reveals  no  evidence  of  this  attack  upon  the  tissues  other  than 
the  minute  hole  through  which  the  larva  has  entered,  and  the  full 
extent  of  the  ravages  is  not  apparent  until  the  potato  is  cut  open. 

Figure  330  represents  an  actual  specimen  of  an  injured  tuber 
taken  at  quarantine  with  four  of  the  weevils  in  situ.  From  our  hurried 
observations  we  are  of  the  opinion  that  the  extensive  cavities  shown 
herewith  are  the  work  of  the  adult  weevil,  and  demonstrate  clearly  its 
ability  to  reduce  market  values,  even  of  stored  potatoes. 

Cylas  formicarius  is  a  very  widely  distributed  species,  and  a  native 
probably  of  Cochin  China.  Compere  has  a  record  of  finding  it  at  Bom- 
bay and  also  at  Calcutta  in  sweet  potatoes  offered  for  sale  in  the  public 
markets  at  both  of  those  places.  It  has  also  been  reported  from  Mada- 
gascar, Southern  United  States,  West  Indies  and  Northern  Australia; 
but  not  yet  so  far  from  the  sweet  potato  fields  or  markets  of  California. 

It  also  occurs  in  the  Hawaiian  Territory,  and  was  recorded  as  a  pest 
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by  Van  Dine  in  1907,  whose  excellent  description  of  its  appearance  and 
history  we  herewith  reprint* : 

"The  beetle  is  somewhat  ant-like  in  form.     The  color  of  the  elytra 
(wing  covers)  and  of  the  head  and  beak  is  bluish  black;  that  of  the  pro- 


FiG.  329. — The  sweet  potato  weevil,  Cyclaa  formicariua  Tryon.  1,  egg; 
2,  larva ;  3,  pupa ;  4,  adults — all  natural  size ;  5,  adult  greatly  enlarged : 
6,  showing  work  of  larva  on  interior  of  tuber.  (After  Shiraki.  Photo  by 
Archie  Chatterley.) 


thorax  is  reddish  brown.  The  yellowish  white  oval  eggs  are  laid  in  small 
cavities  eaten  by  the  parent  beetles  near  the  stem  end  of  the  tuberous 
roots.  The  milk-white  larvse  bore  little  tunnels  through  the  root  in  all 
directions,  so  that  the  vine  dies;  and  frequently  the  entire  potato  is 


^Hawaii    Station    Report,    1907. 
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tunneled ;  these  burrows  become  filled  behind  the  larvae  with  excrement. 
When  about  to  assume  the  pupa  state,  the  insect  forms  an  oval  cavity  at 
the  end  of  its  burrow,  where  it  undergoes  its  transformation.'' 

We  have  no  suggestions  to  oflfer  as  to  any  methods  of  controlling  its 
ravages  in  the  fields  or  store  room,  in  fact,  we  are  not  concerned  with 
remedies;  our  special  function  in  the  general  scheme  of  horticultural 
economics,  is  to  prevent  the  necessity  of  having  to  offer  remedies.  The 
methods  we  employ  at  quarantine  for  such  purposes  can  not  be  con- 


Fio.  330. — Sweet  potato  taken  at  quarantine,  showing^ 
destructive  work  of  adult  sweet  potato  weevils  on  stored 
potatoes.    (Original.   Photo  by  Archie  Chatterley.) 

sidered  as  embodying  any  desirable  economic  features,  consisting  as  they 
do  of  the  complete  destruction  of  both  the  contents  and  container  of 
material  found  infested.  However,  this  shortcoming  on  our  part  in  the 
matter  of  remedial  measures  for  this  particular  pest  (and  for  other  im- 
ported pests  in  general),  need  not  cause  any  uneasiness  among  sweet 
potato  growers  in  California.  This  insect  is  not  recorded  as  being  in 
the  State  at  the  present  time,  and  if  there  is  any  virtue  in  diligent,  vig- 
orous concerted  effort  in  the  inspection  of  horticultural  imports,  it  is 
not  going  to  get  there  for  some  time  to  come. 
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THE  DATE  PALM  SCALES  AND  THEIR  CX3NTROL. 

6t  W.  B.  Wilsib,  County  Horticultural  Commissioner,  El  Centre,  CaL 

It  ifi  not  generally  known,  but  with  the  introduction  of  the  edible 
date  into  this  state,  there  were  also  introduced  two  of  their  enemies, 
date  scales,  Parlatoria  blanchardii  (Targ.)  and  PhcBnicococcus  marlaiti 
(CkU.). 

Little  could  be  learned  about  these  scales  in  their  native  home,  only 
that  they  were  present.  What  amount  of  damage  was  really  done  by 
them  was  for  some  time,  and  in  a  degree  still  is,  a  matter  of  conjecture, 
but  the  longer  it  is  studied  the  more  serious  it  seems  to  be.  No  natural 
enemies  have  ever  been  found  and  it  was  necessary  to  resort  to  arti- 
ficial means  to  keep  them  in  control. 

In  the  case  of  the  Parlatoria  blanchardii  no  remedy  was  entirely  suc- 
cessful for  more  than  temporary  control  until  after  the  San  Francisco 
fire,  when  it  was  found  that  ornamental  palms  withstood  the  tremen- 
dous heat  and  put  out  new  leaves  at  once  after  the  fire. 

The  burning  remedy  was  then  tried  on  the  Tempo  date  garden  in 
Arizona  with  success  and  later  many  trees  were  entirely  cleaned  by  this 
treatment.  The  method  being  to  defoliate  the  tree  completely  to  the 
stump,  which  is  burned  over  with  a  gasoline  torch. 

The  PhoRnicococcus  marlatti  has  been  even  more  persistent  than  Blan- 
chard's  scale,  for  the  reason  that  it  works  behind  and  at  the  base  of  th6 
leaves,  out  of  sight  and  out  of  the  light.  Little  is  known  of  the  life  his- 
tory of  this  scale  but  it  is  certain  that  its  work  is  done  upon  the  vital 
parts  of  the  plant.  Palms,  different  from  ordinary  trees  and  shrubs, 
grow  from  the  base  of  the  leaf — the  whole  leaf  being  pushed  out.  It  is 
on  the  tender  new  growth  at  the  base  that  this  scale,  a  sucking  insect 
that  covers  the  entire  tender  surface  near  the  heart  of  the  plant,  feeds. 
The  fruit  stalks,  through  which  all  the  nourishment  for  from  a  few 
pounds  to  as  much  as  seventy-five  pounds  of  fruit  must  pass,  are,  when 
young,  exceedingly  tender  and  brittle.  Upon  these  the  scale  becomes 
so  thick  as  to  cover  the  entire  surface. 

Many  remedies  have  been  tried  to  eradicate  this  pest  without  success, 
for  any  treatment  that  was  effective  on  the  scale  injured  or  killed  the 
plant.  Many  plants  were  killed  by  the  experiments.  The  first  remedy 
that  has  given  even  a  ray  of  hope  was  a  preparation  or  solution  com- 
pounded by  W.  T.  Taylor,  now  of  the  Sun  Drug  Company  of  Los 
Angeles,  for  mealy  bug.  This  solution  was  tried  early  last  spring  and 
different  series  of  experiments  were  carried  on  during  the  summer  on 
both  Blanchard's  and  Marlatt's  scales  wath  a  degree  of  success  that  is 
almost  unbelievable  after  the  experience  with  other  treatments. 

We  are  now  able  to  kill  both  scales  without  injury  even  to  the  fruit 
on  the  tree.  Trees  have  been  treated  during  the  pollinating  season  and 
the  solution  sprayed  in  large  quantities  on  the  fruit  just  forming  with  no 
bad  results. 
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Having  proven  that  a  remedy  had  been  found  that  was  eflEective  with- 
out injury  to  the  plant,  it  was  a  matter  of  detail  to  work  out  a  plan 
whereby  all  the  scales  could  be  reached  by  the  solution.  At  the  present 
time,  for  oflPshoots  a  vat  is  used  that  will  hold  a  number  which  are  im- 
mersed for  a  short  time.  This  treatment  is  repeated  a  few  hours  later. 
Nearly  all  the  scale  are  killed  by  these  two  treatments,  but  not  all.  In 
some  cases  air  bubbles  form  so  that  the  saturation  is  not  complete.  In 
other  cases  the  fiber  is  drawn  so  tightly  that  small  spots  will  occasionally 
escape  treatment  and  on  these  dry  spots  enough  live  Marlatt's  scale  will 
be  found  to  give  a  good  start  again.  In  the  case  of  Blanchard's  scale 
on  the  offshoots  some  of  the  leaves  will  be  folded  so  closely  that  all  parts 
are  not  wet  and  so  occasionally  one  of  these  is  left  unharmed. 

At  present,  oflfshoots,  treated  in  this  way,  are  placed  in  nursery  rows 
under  quarantine  for  twelve  months.  This  is  done  to  watch  develop- 
ments. What  the  future  regulations  will  be  can  only  be  determined  by 
the  results  of  our  experiments.  The  future  plans  are  not  definitely 
worked  out,  but  from  experiments  thus  far  carried  on  it  seems  reason- 
ably certain  that  these  pests  need  never  give  any  serious  trouble. 


FUNGUS  GARDENS  CULTIVATED  BY  ANTS. 

By  H.  S.  Fawoett. 

One  of  the  most  interesting  relations  that  exists  between  plants  and 
insects  is  that  in  which  a  definite  species  of  fungus  is  cultivated  and 
tended  with  the  greatest  of  care  for  food  by  the  parasol  ant  of  Brazil. 
Citrus  trees,  among  others,  in  that  region  are  stripped  of  their  leaves 
to  supply  suitable  culture  media  for  the  chosen  fungus.  Shimper^ 
gives  a  very  interesting  account  of  this  relation  in  ''Geography  of 
Plants''  from  which  the  information  in  this  article  is  obtained. 

Streams  consisting  of  pieces  of  foliage  of  considerable  size  will  be  seen 
traveling  in  a  definite  direction.  On  close  inspection  these  will  be  seen 
to  be  borne  on  the  heads  of  ants.  The  pieces  are  cut  from  the  margins 
of  the  leaf  by  shear-like  mandibles,  and  placed  on  the  head  of  the  ant 
by  a  jerking  motion  and  off  the  ant  goes  toward  the  nest.  Sometimes  the 
ants  are  so  active  as  to  strip  the  chosen  plant  of  all  foliage  except  ribs 
and  petiole.  They  have  been  known  to  travel  a  half  mile  from  their 
nests  to  obtain  the  right  species  of  plant.  They  select  and  reject  cer- 
tain plants  in  turn  probably  for  the  purpose  of  getting  just  the  right 
mixture. 

A  small  part  of  the  pieces  of  foliage  is  used  to  line  the  underground 
nests,  but  most  of  it  is  cut  up  again  by  the  ants  and  kneaded  soft  by 
their  feet  and  mandibles,  until  few  cells  remain  unbruised.  This  is 
worked  up  into  a  porous  spongy  mass.  This  constitutes  the  fungus 
garden.  Throughout  the  mass  there  grows  the  mycelium  of  a  certain 
definite  species  of  fungus  which  the  ants  always  keep  alive  in  their 

'Shimper,  Geography  of  Plants,  p.  134. 
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nests.  This  fungus  at  first  sends  out  small  projecting  stalks  on  the  top 
of  which  are  swollen  bodies  full  of  protoplasm,  known  as  kohi-rabi 
clump,  which  are  used  as  the  sole  food  of  the  ants.  These  are  special- 
ized bodies  that  tend  to  form  and  then  disappear  unless  the  vegetatiYe 
filaments  are  kept  down.  The  ants,  even  the  youngest  females,  care- 
fully keep  the  filaments  nipped  oflE  as  they  begin  to  grow  so  that  the 
fungus  will  continue  to  form  the  kohl-rabi  clumps.  Contaminating  or 
undesirable  mold  fungi  of  many  kinds  always  tend  to  spring  up  like 
weeds  and  crowd  out  the  desirable  fungus.  The  ants  also  guard 
against  this  and  carefully  nip  off  any  foreign  organisms  that  show 
themselves,  as  a  gardener  would  keep  down  the  weeds  in  his  tomato 
patch.  In  this  way  the  ants  keep  a  pure  culture  of  their  favorite 
mushroom. 

Alf .  Moller^  was  the  first  to  investigate  and  prove  the  truth  of  this 
interesting  relation  between  the  ants  and  the  fungus.  By  finding  that 
the  fungus  at  times  produced  a  large  mushroom  growth  above  the  nests, 
he  was  able  to  identify  it  as  a  new  species  of  Rozites  {Bozites  gongylo- 
phora)  a  form  that  has  never  been  found  except  in  connection  with 
nests  of  the  parasol  ants. 

The  damage  done  by  these  parasol  ants  to  citrus  trees  in  some  trop- 
ical countries  is  very  great,  because  of  the  almost  complete  stripping 
off  of  the  leaves  in  which  to  grow  the  spawn  for  the  ants'  mushroom 
cellar. 

It  is  fortunate  that  the  California  fruit  grower  does  not  have  to 
supply  food  for  an  ant  of  this  nature. 

^Alf.  Moller,  Botan.    Mltthlel.  aus  den  Tropen  Heft  VL  Jena,  1898. 
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GENERAL  NOTES. 


QUARANTINE  WORK  IN  SOUTHERN  CALIFORNIA. 

The  itemized  report  for  the  month  of  February,  1913,  from  the  Los 
Angeles  Station  of  the  State  Quarantine  Division  shows  suflScient  impor- 
tations of  horticultural  products  into  Southern  California  to  indicate 
a  busy  month  for  those  having  in  charge  the  inspection  of  these 
shipments.  During  the  month  6,883  packages  have  arrived,  been  inter- 
cepted and  inspected.  Some  idea  of  the  magnitude  of  this  total  may  be 
obtained  when  it  is  stated  that  138  carloads  of  horticultural  materials^ 
were  rated  in  it  as  parcels. 

Undeterred  by  the  severe  weather  of  the  winter,  the  nurseries  and 
seed  men  give  daily  evidence  of  their  confidence  in  the  continued  pros- 
perity of  the  State.  This  fact  is  well  illustrated  by  the  statement  that 
200  bushels  of  orange  seed  were  imported  from  Florida  in  February. 

To  Mr.  C.  H.  Vary  belongs  the  credit  for  the  most  important  capture 
of  the  month.  This  consisted  of  a  bale  containing  ten  gardenias  from 
Qeorgia.  This  shipment  was  consigned  to  a  resident  of  Los  Angeles  and 
contained  a  bad  infestation  of  citrus  white  fly  (Aleyrodes  citri.)  This- 
package  was  accompanied  by  the  customary  certificate  of  inspection 
carrying  the  assurance  that  the  contents  were  clean  and  free  from  any 
insect  pests. 

During  the  month,  five  cars  of  deciduous  nursery  stock  from  Oregon 
entered  Los  Angeles.  Arrived  at  this  point,  they  were  broken  up  into 
individual  shipments  and  sent  out  from  this  center  throughout  Southern 
California.  Preceding  each  consignment  thus  forwarded,  notice  was 
sent  from  this  office  to  each  Quarantine  Guardian  notifying  him  of 
material  in  transit  to  points  within  his  jurisdiction.  By  this  means  a 
careful  and  prompt  inspection  was  secured  for  each  shipment. 

To  the  Los  Angeles  County  Horticultural  Commissioner,  our  heartiest 
thanks  are  due  for  the  use  of  telephonic  and  ofSce  facilities.  Owing  to 
the  thorough  co-operation  accorded  this  branch  of  the  State  Quarantine 
Division  by  Mr.  Wood  and  his  entire  force  it  has  been  possible  for  the 
quarantine  work  in  Los  Angeles  and  vicinity  to  go  forward  with  the 
required  dispatch. — A.  S.  Hoyt. 

LADYBIRD  BEETLES. 

We  have  collected  this  year  many  more  of  Hippodamia  convergensy 
or  our  most  common  ladybird  beetle,  than  ever  before.  Last  year  we 
collected  the  most  up  to  that  time — forty-four  million,  or  twelve  hun- 
dred boxes.  •  This  year  we  have  collected  fifty-three  million,  or  sixteen 
hundred  boxes. 

There  is  a  very  general  belief  among  the  fruit  and  melon  growers 
that  these  ladybirds  are  a  great  help.    We  have  reason  to  believe  they 
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Are  right.  We  are  sending  them  out  much  earlier  this  year  than  ever 
before.  Next  year  we  shall  probably  send  them  even  earlier,  shipping 
direct  from  the  mountains  to  Imperial  Valley  and  other  places,  where 
they  are  needed.  This  will  save  largely  of  expense  and  from  our  obser- 
vation this  year  in  the  field  we  believe  they  will  breed  up  rapidly  and 
therefore  the  numbers  will  be  greater  as  the  cantaloupes  become  infected 
with  the  aphids. 

We  sent  some  of  the  ladybirds  to  the  barley  field  early  in  the  season 
this  year,  and  Mr.  Harry  S.  Smith,  superintendent  of  the  State  In- 
sectary,  found  them  breeding  very  rapidly.  The  people  of  Imperial 
Valley  are  very  confident  they  are  receiving  great  help  from  these  little 
predators. — ^A.  J.  Cook. 

FROSTS. 

The  great  freeze  of  the  winter,  which  did  such  harm  in  the  south, 
has  been  followed  by  numerous  frosts  reaching  far.  into  the  north. 
While  considerable  harm  has  been  done,  it  is  hoped  that  it  is  not  as 
serious  as  was  at  first  feared. — ^A.  J.  Cook. 


HORTICULTURAL  LEGISLATION. 

A  word  regarding  the  bills  relating  to  horticulture  will  be  of  special 
interest  to  our  readers.  The  act  concerning  the  office  of  the  State 
Commissioner  of  Horticulture  does  not  materially  change  the  adminis- 
tration. Instead  of  one  deputy  quarantine  officer  we  will  have  two- 
one  at  San  Francisco  and  the  other  at  Los  Angeles.  The  salary  will 
be  the  same  as  heretofore.  The  plant  pathologist  with  the  two  just  men- 
tioned will  be  in  the  statutory  list. 

In  the  budget  w^e  are  especially  interested  in  The  Monthly  Bulletin, 
For  the  last  two  fiscal  years  we  have  only  issued  nineteen  instead  of 
twenty-four  numbers,  as  I  did  not  take  office  until  October,  1911.  The 
circulation  is  increasing  so  rapidly  that  we  feel  we  must  have  five 
thousand  dollars  more  for  the  next  two  fiscal  years. 

We  are  now  also  fully  equipped  to  win  success  in  securing  parasitic 
and  predaceous  insects  from  the  Orient.  As  is  well  known,  almost  all 
of  our  fruits  have  been  grown  in  the  Orient  for  many  years.  Our  worst 
pests  are  nearly  all  there,  and  yet  do  little  harm.  Does  this  not  sug- 
gest that  we  should  at  once  be  engaged  in  this  direction  ?  We  ask  for 
twelve  thousand  dollars  for  this  work.  I  believe  we  shall  gain  in  both 
these  matters  as  it  would  be  almost  criminal  neglect  in  not  grasping  so 
promising  an  opportunity. 

A  second  bill  provides  for  inspection  of  seeds.  This  has  only  to  be 
mentioned  to  win  support.     I  believe  it  will  meet  with  little  opposition. 

The  Slater  bill  has  caused  very  much  discussion  and  has  met  with 
some  opposition.  The  bill  calls  for  the  same  painstaking  in  giving 
information  as  to  intercounty  shipments,  especially  of  nuraery  sto^ 
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that  we  now  have  in  interstate.  It  also  provides  that  county  horticul- 
tural commissioners  shall  have  power  to  enforce  county  ordinances.  The 
nurserymen  and  many  others  greatly  desire  that  county  ordinances 
shall  not  be  operative  until  approved  by  the  State  Commissioner  of 
Horticulture.  This  last  clause  is  favored  by  many  of  the  county  hor- 
ticultural commissioners,  though  some  are  very  strongly  opposed  to 
this  action. 

The  fourth  bill  has  to  do  with  bee  inspection,  providing  for  a  civil 
service  examination  for  inspectors  and  also  for  a  state  apiarian.  It  is 
thought  by  those  best  qualified  to  judge  that  this  will  be  one  of  the 
best  foul  brood  laws  ever  passed  by  any  state. 

A  few  other  biUs,  should  they  pass,  would  certainly  work  harm.  They 
would  remove  the  civil  service  examination  for  county  horticultural 
commissioners  and  leave  their  appointment  and  removal  solely  in  the 
bands  of  the  supervisors. — A.  J.  Cook. 
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MONTHLY  CROP  REPORT— APRIL. 

These  data  are  compiled  by  the  secretary  from  monthly  crop  reports  made  by  the 
<county  horticultural  commissionera  Counties  not  included  have  not  reported  or  the 
reports  have  come  too  late  for  press. 

Alfalfa. 

Olenn, — Good  crop.  Los  Angeles, — Estimate  of  crop  amounts  to 
14,271  tons.  Sacramento. — ^Pull  crop.  Solano. — 60  per  cent  of  ivormal 
<;rop.    Tulare — 75  per  cent  of  normal  crop. 

Almonds. 

Colusa. — One-quarter  of  crop  which  amounted  to  600,000  pounds  last 
year.  Olenn. — 60  per  cent  of  normal  crop.  Lake. — Only  one-tenth  of 
a  full  crop,  due  to  frost.  Madera. — ^Half  a  crop.  Mendocino, — Ho  crop 
at  all.  Monterey — 20  per  cent  of  last  year's  crop.  Napa. — ^Nearly  all 
killed  by  frost.  Placer. — One-quarter  of  a  crop,  or  about  15,000 
pounds.  Riverside. — Pull  crop.  Sacramento. — 25  per  cent  of  last 
year's  crop.  Early  varieties  killed  by  frost.  San  Joaquin. — Almost  a 
complete  failure,  due  to  frost.  Shasta. — ^No  crop.  Stamslaus. — Only 
3  per  cent  of  normal  crop,  due  to  frost.  Sutter. — Half  a  crop. 
Tehama. — ^Last  year's  crop,  200,000  pounds;  only  one-quarter  of  a  crop 
this  year.  Yuha. — ^Last  year's  crop  amounted  to  9  tons;  only  60  per 
cent  of  this  will  be  produced  this  year. 

Apples. 

Inyo. — 50  per  cent  more  than  last  year's  crop,  which  amounted  to 
1,250,000  polmds.  Lake. — Half  the  crop  of  last  year.  Lassen. — ^Full 
crop.  Mendocino, — Full  crop.  Monterey. — Too  early  for  estimate. 
Nevada. — Short  crop.  Placer. — Too  early  for  estimate.  Riverside. — 
Prospects  for  full  crop.  Sacramento. — Pull  crop.  San  Bernardino. — 
Look  well,  but  too  early  for  estimates.  San  Diego. — Pull  crop.  Santa 
Barbara. — Pull  crop,  of  about  7,521,325  pounds.  Santa  Cruz. — ^Newton 
Pippins,  average  75  per  cent ;  Bellflowers  blooming  well ;  other  varieties 
from  80  per  cent  to  full  crop.  Siskiyou, — Too  early  for  report.  Stan- 
islaus.— Pull  crop.  Sutter. — Three-quarters  of  a  crop.  Yuba. — Pull 
crop  of  100  tons. 

Apricots. 

Alameda. — Prom  45  per  cent  to  50  per  cent  of  full  crop.  Colusa. — 
One-quarter  of  a  crop.  Glenn. — 40  per  cent  of  crop.  Inyo. — Half  of 
last  year's  crop ;  practically  a  failure.  Kings. — Half  a  crop,  because  of 
f rast.  Lake. — Less  than  one-quarter  of  crop ;  buds  frozen.  Madera. — 
One-quarter  of  crop.  Monterey. — Twice  the  crop  of  last  year;  heavy. 
Napa. — Nearly  all  killed  by  frost.  Nevada. — Light.  Orange, — ^25  per 
cent  of  crop,  due  to  March  frost.  Placer. — 60  per  cent  of  crop. 
Riverside. — Big  crop.  Sacramento. — 80  per  cent  of  last  year's  crop, 
due  to  frost.  San  Bernardino. — Good  crop  on  trees.  San  Joaquin. — 
Failure  with   but  few  exceptions;   due  to   frost.     Santa  Barbara. — 
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1,495,921  pounds  or  normal  crop.  Santa  Clara. — Other  reports  show 
-estimated  crop  of  about  50  per  cent.  Santa  Cruz. — Pull  crop.  Shasta, 
— ^No  crop.  Solano. — 10  per  cent  of  last  year's  crop.  Stanislaus. — 10 
per  cent  of  crop,  due  to  frost.  Sutter. — Three-quarters  of  crop. 
Tehama. — 1,000,000  pounds  or  half  of  crop.  Tulare. — 40  per  cent  of 
<5rop.     Ventura. — Half  a  crop,  due  to  March  frost. 

Seans. 

Glenn. — 40  per  cent  of  normal  crop.  Orange. — Short,  unless  more 

rain.  Sacramento. — 48,000,000  pounds,  or  full  crop.  Ventura. — 
Prospects  for  normal  crop  of  limas. 

Berries. 

Los  Angeles. — Prospects  for  456  tons  of  strawberries.  Sacramento. 

— 8,000,000  pounds,  or  full  crop.  Shasta. — Pair  crop.  Stanislaus. — 
Pull  crop. 

Cherries. 

Alameda. — ^Promise  fine  crops  where  irrigated.  Lassen. — Pull  crop. 
Mendocino. — One-half  crop.  Najxi. — Light  crop.  Nevada. — ^Prospects 
for  full  crop.  Placer. — 70  per  cent  of  full  crop.  Riverside. — Pull 
crop.  Sacramento. — 3,600,000  pounds,  or  90  per  cent  of  normal  crop. 
^an  Bernardino. — ^Promise  bumper  crop.  San  Joaquin. — One-quarter 
crop,  due  to  frost.  Santa  Barbara. — More  than  normal  crop,  about 
79,212  pounds.  Santa  Cruz. — Pull  crop.  Shasta. — Good  crop.  Solano. 
Same  as  for  last  year.    Stanislaus. — Pull  crop. 

Tigs. 

Colusa. — Pull  crop  estimated,  though  a  little  early.  Sacramento. — 
Pull  crop  of  300,000  pounds.  Solano. — ^Normal  crop.  Stanislaus. — 
Pull  crop. 

-Grain  Hay. 

Lassen.  —  Good  crop.  Orange.  —  Short.  Tulare.  —  One-half  crop. 
Ventura. — Short  crop. 

Grapes  (Wine). 

Placer. — Light  crop.  Sacramento. — Pull  crop.  San  Bernardino. — 
Look  good.  Stanislaus. — Pull  crop.  Other  counties  too  early  for 
•estimate. 

Grapes  (Table). 

Placer. — Light  crop.  Sacramento. — Pull  crop.  Stanislaus. — Pull 
crop.     Too  early  for  estimate  in  other  counties. 

Hops. 

Lake. — Too  early  for  estimate.  Sacramento. — 8,000,000  pounds,  nor- 
mal crop. 

Lemons. 

Glenn. — No  frost  injury;  few  bearing  trees,  many  just  planted. 
IjOS  Angeles. — Included  with  oranges.     Orange. — Look  good  where  not 
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frost  injured.  Riverside. — ^About  60  per  cent  of  normal  crop.  Sacra- 
mento.— Normal  crop  of  720,000  pounds.  San  Bernardino. — Scarce, 
except  in  frostless  areas.  San  Diego. — 15  per  cent  of  crop.  Sa/nta 
Barbara. — 98  per  cent  of  normal  crop.  Ventura. — ^Normal,  about  565 
cars. 

Olives. 

Placer. — 60  per  cent  of  crop.  Sacramento. — ^PuU  crop  of  1,500,000. 
No  other  reports. 

Oranges. 

Colusa. — Good  bloom.  Los  Angeles. — Total  citrus  crop  estimated  at 
7,440  tons.  Orange. — Good  bloom.  Placer. — 70  per  cent  of  crop. 
Riverside. — 60  per  cent  of  normal  crop.  Sacramento. — ^PuU  crop  of 
6,000,000  pounds.  San  Bernardino. — Fair  bloom.  San  Diego. — 40  per 
cent  of  normal  crop.  Sa/nta  Barbara. — Full  crop  of  135,805  pounds. 
Tulare. — Prospects  for  good  crop.  Ventura. — Normal  crop  of  about 
430  cars. 

Peaches. 

Alameda. — ^Full  crop  if  not  a  dry  year.  Colusa. — One-quarter  crop, 
due  to  frost.  Glenn. — 80  per  cent  of  crop.  Inyo. — Good  crop.  Kings. 
— ^Normal,  but  slightly  frosted.  Lake. — One-quarter  normal  crop,  due 
to  frost.  Madera. — 60  per  cent  of  normal  crop.  Mendodno.— One- 
quarter  normal  crop.  Napa. — No  crop  at  all.  Nevada. — One-half  crop, 
due  to  frost.  Orange. — Prospects  for  good  crop.  Placer. — 70  per  cent 
of  crop.  Riverside. — Heavy  crop.  Sacrameyito. — 80  per  cent  of  last 
year's  crop ;  Salways  and  Tuskena  injured  by  frosts.  San  Bemardinio. 
— Good  crop.  San  Diego. — Prospects  for  full  crop.  San  Joaquin. — 
Muirs  good ;  Elbertas  three-quarter  crop ;  other  varieties  normal.  Santa 
Barbara. — Good  crop.  Shasta. — Good  crop  in  upland  districts,  but  no 
crop  in  lowlands.  Solano. — Same  as  last  year.  Stanislaus. — Thirty- 
five  per  cent  of  crop,  due  to  frost.  Sutter. — ^Muirs,  three-quarters  crop ; 
other  varities  full  crop.  Tehama. — One-half  crop.  Tulare. — 65  per 
cent  of  full  crop.     ¥tiba. — 70  per  cent  of  full  crop. 

Pears. 

Alameda. — Good  bloom  and  setting.  Inyo. — 50  per  cent  better  than 
last  year's  crop  of  600,000  pounds.  Lake. — Larger  than  last  year's 
crop  of  3,000,000  pounds.  Mendocino. — One-half  crop.  Monterey. — 
Full  crop.  Napa. — Good  crop.  Nevada. — Bartletts  promise  85  per 
cent  of  crop ;  winter  varities  full  crop.  Orange. — Full  crop.  Placer. — 
95  per  cent  of  full  crop.  Riverside. — Normal.  Sacramento. — 90  per 
cent  of  last  year's  crop  of  30,000,000  pounds.  San  Joaquin. — Good 
crop.  Santa  Barbara. — Good  crop.  Santa  Cruz. — ^Full  crop.  Shasta. 
— Good  crop.  Solano. — 10  per  cent  better  than  that  of  last  year. 
Stanislaus. — Full  crop.  Sutter. — Three-quarters  of  crop.  Yuba. — • 
One-half  crop. 


Digitized  by  VjOOQIC 


THE   MONTHLY  BULLETIX.  547 

Plums  (shipping). 

Inyo. — Normal  crop  of  150,000  pounds.  Mendocino, — ^No  crop. 
Nevada. — Excellent  crop  promised.  Placer. — 70  per  cent  of  last  year's 
crop,  which  amounted  to  26,600,000  pounds.  Sacramento. — 80  per  cent 
of  the  12,000,000  pounds  produced  last  year.  San  Joaquin. — Full  crop. 
Solano. — ^^Equal  to  la.st  year's  crop.  Stanislaus. — 40  per  cent  of  normal 
crop.  Sutter. — Three-quarters  crop.  Tehama. — One-quarter  crop  of 
about  300,000  pounds.  Tulare. — One-half  crop.  Yuha. — 60  per  cent 
of  normal  crop  or  about  18  tons. 

Potatoes. 

Los  Angeles. — Estimated  crop  of  1623  tons.  Sacramento. — Full  crop 
of  60,000,000  pounds. 

Prunes. 

Colusa. — 75  per  cent  of  full  crop.  Glenn. — 80  per  cent  of  normal 
crop.  Lake. — Ijar«:er  than  last  year's  crop  of  1,800,000  pounds. 
Mendocino. — One-quarter  crop.  Xapa. — Light  crop.  Nevada. — Good 
crop.  Riverside. — Two-thirds  normal  crop.  Sacramento. — Three-quar- 
ters of  last  year's  crop  of  9.000,000  pounds.  San  Joaquin. — Heavy 
bloom  promises  good  crop.  Shasta.— Fh\v  crop  promised.  Solano. — 
Crop  equal  to  last  year's.  Stanislaus. — iO  per  cent  normal  crop. 
Sutter. — Three-quarters  crop.  Tehama. — iO  per  cent  of  last  year's 
crop,  which  amounted  to  7,000,000  pounds.  Tulare. — One-half  crop. 
Without  data  from  Santa  Clara  County  definite  reports  cannot  be  made. 

Walnuts. 

Ijiyo. — Full  crop  of  120,000  pounds.  Lake. — Pull  crop.  Orange. — 
No  frost  injury  and  good  prospects  for  big  crop.  Riverside. — Normal. 
Sacramento. — Normal    crop    of    300,000    pounds.     Santa    Barbara. — 

IIea\y  blooming  indicates  good  crop. 


Digitized  by  VjOOQIC 


548  THE  MONTHLY  BULLETIN. 


NOTES  FROM  THE  COUNTY  COMMISSIONERS. 

El  Dorado  County. 

Mr.  J.  E.  Hassler,  county  horticultural  commissioner,  has  tendered 
his  resignation  to  the  board  of  supervisors.  Many  of  the  fruit  growers, 
realizing  the  seriousness  of  losing  his  valuable  services,  are  urging  him 
to  reconsider  his  action.  It  is  sincerely  hoped  that  he  will  see  his  way 
clear  to  do  so. 

Glenn  County. 

Mr.  Carl  J.  Ley  has  been  appointed  county  horticultural  commis- 
sioner of  this  increasingly  important  horticultural  county.  He  has 
already  inspected  and  passed  thousands  of  fruit  trees. 

Imperial  County. 

Commissioner  Wilsie  reports  30,000  acres  of  cotton  in  his  county  for 
this  year.  The  Bureau  of  Entomology  of  the  Department  of  Agricul- 
ture has  placed  H.  Pinkus  to  study  cotton  insects  and  J.  D.  Neuls  to 
study  the  date  scales. 

Lake  County. 

Excellent  specimens  of  walnuts  recently  received  from  Commissioner 
Geo.  A.  Lyons  prove  his  county  to  be  adapted  to  the  culture  of  this 
valuable  crop. 

Modoc  County. 

•  An  examination  for  county  horticultural  commissioner  was  held  at 
Alturas,  May  1,  1913. 

Nevada  County. 

Mr.  D.  F.  Norton,  a  prominent  fruit  man  of  Grass  Valley,  qualified 
and  was  appointed  successor  to  Mr.  Bree,  whose  death  occurred  some 
months  ago.  Mr.  Norton  has  always  been  very  active  in  the  interests  of 
horticulture  in  Nevada  County  and  his  success  is  assured. 

San  Bernardino  County. 

Commissioner  S.  A.  Pease  reports  the  presence  of  the  potato,  tuber 
moth  {Phthormicpa  operculclla)  in  his  county. 

San  Diego  County. 

On  January  1st  Mr.  H.  A.  Weinland  w^as  appointed  county  horticul- 
tural commissioner  to  succeed  Mr.  C.  H.  Stuart.  Since  qualifying  for 
this  position  in  1909  Mr.  Weinland  has  been  actively  engaged  in  horti- 
cultural work  as  expert  of  the  State  Commission  at  Honolulu  and  as 
assistant  superintendent  of  the  State  Insectary. 

San  Francisco  County. 

Several  unsuccessful  attempts  have  been  made  to  secure  the  appoint- 
ment of  a  county  horticultural  commissioner  to  look  after  the  large 
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export  and  nursery  trade  in  that  county,  but  the  board  of  supervisors 
refuses  to  call  for  an  examination.  It  is  to  be  hoped  that  before  long 
such  an  officer  will  be  appointed  there. 

San  Luis  Obispo  County. 

A  petition  is  being  circulated  among  the  fruit  growers  of  this  county, 
seeking  to  secure  the  qualifying  and  appointment  of  a  county  horticul- 
tural commissioner. 

Santa  Barbara  County. 

Deputy  county  horticultural  commissioner  R.  C.  Wiley  has  sent  to 
the  State  Commission  specimens  of  potatoes  grown  in  the  Lompoc 
Valley  infested  with  the  potato  eelworm. 

Siskiyou  County. 

Commissioner  Joseph  F.  Wetzel  has  found  that  parsnips  in  his  county 
become  seriously  affected  with  the  potato  eelworm.  The  increasing 
amount  of  data  shows  that  this  pest  is  widely  distributed  over  the  state, 
having  been  found  in  many  counties. 
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A  NEW  FRUIT  AND  TRUCK  CROP  PEST. 

(Irhisia  hrachycems  Uhler.) 

Order — Hemiptera.  Family — CapsidsB. 

By  E.  J.  VosLER,  Assistant  Superintendent  State  Inaectary,  Sacramento,  Cal. 

The  attention  of  the  Insectary  has  been  called  to  the  injury  of  garden 
crops  and  fruit  by  a  small  shiny  black  plant  bug  about  two  tenths  of 
an  inch  in  length,  belonging  to  that  type  of  insects  which  sucks  the 
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FiQ.  331. — Work  of  Irbiaia  brachycerua  Uhler.  Top,  rhu- 
barb leaf  damaged  by  the  plant  bug;  bottom,  rhubarb 
plants  showing  curled  leaves  due  to  the  insect's  attack. 
(Original.)  C^i^r^n]o 
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juices  from  the  host  plant  with  a  sharp  beak.  Specimens  were  received 
from  Mr.  C.  R.  McBride,  County  Horticultural  Commissioner  of 
Solano  County,  with  a  report  that  they  were  doing  serious  damage  to 
the  fruit  of  peaches  by  puncturing  the  skin  and  causing  the  sap  to 
ooze  out.  Complaint  was  also  sent  into  the  Insectary  by  Mr.  Ebxiore 
Chase  at  Fairoaks  that  a  small  black  plant  bug  was  doing  considerable 
injury  to  garden  crops  in  his  locality,  and  that  the  pest  was  spreading 
rapidly. 

On  visiting  the  infested  territory  I  found  that  the  insect  was  common 
on  both  the  garden  crops  and  on  the  weedy  growth  of  the  uncultivated 
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Fig.  332. — ^Ventral  and  dor- 
sal views  of  Irhiaia  hrachy- 
cerua  Uhler.  Enlargred  twice. 
(OrlfiTlnal.) 

areas  several  miles  from  the  damaged  garden.  Even  the  wild  cucumber 
vines  on  the  bottom  near  the  American  River  had  their  share  of  the 
pest. 

Of  the  vegetables  in  the  infested  garden,  consisting  of  lettuce, 
radishes,  onions  and  rhubarb,  the  radishes  and  rhubarb  seemed  to  be 
the  insect  ^s  particular  favorites. 

The  rhubarb  leaves  were  badly  curled  at  the  tips  which  were  dead 
and  the  surfaces  were  streaked  with  dead  discolored  portions.  Hun- 
dreds of  the  insects  were  found  to  be  sucking  out  the  juices  of  the  host, 
for  the  most  part,  from  the  under  side  of  the  leaves.  They  were  quite 
active  and  easily  dislodged  by  shaking  the  plants  but  would  soon 
crawl  back  up  the  stems  and  on  to  the  leaves.     The  radishes  were 
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almost  entirely  killed  out.  Roses  in  the  neighboring  garden  presented 
a  sorry  appearance,  nearly  every  flower  having  the  tips  of  the  petals 
blackened  and  dried  from  the  vicious  attack. 

It  was  noted  in  connection  with  the  examination  of  the  injury  done 
by  the  plant  bug  that  no  eggs  or  other  immature  stages  could  be  found. 
This  led  to  the  conclusion  that  the  insects  had  either  migrated  from 
natural  food  plants  which  had  dried  up,  thus  forcing  them  to  look 
elsewhere  in  search  of  food,  or  that  it  was  too  early  in  the  season  for 
egg  production  to  take  place.  Two  weeks  later  the  infested  gardens 
were  revisited  and  to  my  surprise  the  garden  crops  were  entirely  free 
from  the  pests,  although  here  and  there  among  the  weeds  and  grasses 
of  the  adjacent  land  a  few  specimens  could  be  obtained,  lending 
further  proof  to  the  statement  that  the  infestation  was  due  to  a  migra- 
tion caused  by  the  drying  up  of  its  natural  host. 

From  the  fact  that  the  insect  was  distributed  over  such  a  large 
uncultivated  area  at  Pairoaks  contact  poisons  are  out  of  the  question 
unless  used  frequently,  because  reinfestation  would  soon  be  the  result. 
A  repellent  which  would  drive  them  away  seems  to  be  the  solution  of 
the  problem,  but  unfortunately  time  and  opportunity  did  not  permit 
of  experiment  with  the  various  methods  of  control.  Possibly  an  appli- 
cation of  Bordeaux  mixture,  which  is  considered  a  good  repellent  as 
well  as  a  fungicide,  light  enough  to  prevent  burning  of  the  foliage,  or 
lime,  in  the  proportions  of  25  pounds  stonelime  to  100  gallons  of  water 
and  sprayed  on  the  leaves  will  drive  them  away.  Experiments  will  be 
conducted  to  determine  the  value  of  these  sprays  against  this  insect  if 
it  makes  its  further  appearance. 

.  Mr.  E.  P.  VanDuzee  has  found  this  species  to  be  common  on  grasses 
and  weeds  at  San  Diego,  California,  and  has  recorded  it  as  being 
distributed  over  California,  Colorado,  Washington,  Idaho,  New  Mexico 
and  in  the  Wasatch  Mountains  of  Utah.  Mr.  Otto  Heideman  records 
it  as  common  on  lupine  and  injurious  to  potato  plants  in  this  State. 

This  capsid  was  kindly  determined  by  Mr.  Van  Duzee  as  Irbisia 
brdchycerus  Uhler.  It  has  been  recently  redescribed  as  Capsus  solani 
by  Mr.  Heideman.^ 

If  the  grower,  who  has  noticed  damage  to  his  crops  of  a  nature 
similar  to  that  described  in  the  preceding  paragraphs,  will  take  the 
trouble  to  send  in  a  few  specimens  in  a  small  vial  or  box  to  the  Insectary, 
we  will  be  glad  to  identify  them  and  to  make  suggestions  regarding 
experiments  for  their  control. 

>Proc.  Ent.  Soc.  Waahlngrton.     Vol.  XII,  No.  4,  pages  200-201. 
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THE  WALNX7T  UEALY  BUG. 

{Pseudococcfis  bakeri  Essig.) 
Order^Hemiptera.  Family — Coccids. 

By  R.  S.  Vailb,  County  Horticultural  Commissioner,  Santa  Paula,  CaL 

In  December,  1910,  E.  0.  Essig  published  a  description  of  a  new 
mealy  bug,  to  which  he  gave  the  name  Pseudococcus  hakeri.  Because 
of  its  habit  of  feeding  on  the  walnut  trees  in  Ventura  County  it  was 
given  the  common  name  of  walnut  mealy  bug.  Since  that  time  the 
writer  has  collected  additional  specimens  and  data  regarding  the  dis- 
tribution of  this  insect  which  may  prove  of  interest. 

The  known  host  plant  list  at  present  is  as  follows:  Walnut,  apple, 
pear,  orange,  lemon,  pomelo,  elder,  cottonwood,  southern  California 
black  walnut,  nightshade  and  a  few  of  the  ornamental  shrubs.  It  has 
been  found  in  three  localities  in  Ventura  County  infesting  citrus 
trees,  but  in  two  of  these  cases  it  occurs  in  much  greater  numbers  on 
the  native  elder  and  nightshade  surrounding  the  trees.  For  at  least 
a  portion  of  the  year  it  lives  primarily  on  the  roots  of  these  two  plants. 
Numerous  solanum  bushes  growing  under  orange  trees  have  been  found 
with  the  roots  thickly  covered  with  all  stages,  from  eggs  to  mature 
adults.  The  same  has  been  true  of  the  elder,  though  so  far  no  speci- 
mens have  been  reported  on  roots  of  citrus  or  other  fruit  trees. 

The  life  history  appears  to  be  much  the  same  as  that  of  Pseudococcus 
citri  with  this  decided  difference :  the  egg  masses  are  much  looser  and 
the  number  of  eggs  laid  by  a  single  female  is  much  less.  This  is  quite 
a  factor  in  the  control  of  the  insect,  as  it  appears  to  have  been  present 
in  certain  orchards  for  a  good  many  years  without  at  any  time  becoming 
a  damaging  pest.  Mr.  J.  J.  Davis,  in  the  Entomological  News,  XIX, 
No.  8  (1908),  gives  the  average  eggs  of  Pseudococcus  citri,  per  mass 
counted,  as  274  (twenty  masses  counted).  Essig  states,  in  commenting 
on  this  count,  that  under  field  conditions  around  Santa  Paula  (1909), 
the  average  was  undoubtedly  somewhat  higher  than  this,  reaching  at 
least  five  hundred  eggs  for  some  individuals.  He  further  states  (P. 
C.  Jr.  Ent.  II,  No.  4)  that  practically  all  eggs  of  Pseudococcus  ciiri 
seem  to  be  fertile.  The  writer  has  counted  the  eggs  in  ten  masses 
of  Pseudococcus  hakeri  with  a  range  from  forty-two  to  a  hundred  and 
sixteen,  and  an  average  of  sixty-seven  eggs.  In  confinement  in  glass 
jars  these  appeared  to  be  from  ten  per  cent  to  twenty  per  cent  unfertile. 
This  may  not  hold  true  under  field  conditions,  but  we  have  observed 
in  numerous  old  egg  masses  a  few  shriveled  eggs  unhatched.  We  have 
also  seen  appearances  which  lead  us  to  believe  that  egg  parasites  play 
a  considerable  part  in  the  control,  but,  so  far,  we  have  been  unable  to 
rear  any. 

From  all  observations  to  date  we  do  not  feel  that  Pseudococcus  bakeri 
will  ever  properly  be  classed  as  a  damaging  insect,  as  it  seems  to 
require  no  additional  control  measures.  We  have  not  seen  it  in  suf- 
ficient numbers  to  smut  more  than  a  very  small  percentage  of  the  fruit 
nor  have  we  seen  it  to  have  any  noticeable  effect  on  the  health  of  the 
plant.  Carbolic  acid  emulsion  and  other  sprays  which  are  effective 
against  Pseudococcus  citri  are  equally  so  against  Pseudococcus  bcJceri, 
and  fumigation  seems  much  more  efficient  against  the  latter  than  the 
former  species. 
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THE  CORN  WORM. 

(Helioihis  oUoleta  Huhn.) 
Order — Lepidoptera.  Family — Noctuidse. 

By  A.  X  Cook,  State  Commissioner  of  Horticulture.  Sacramento,  Cal. 

The  com  worm,  often  known  as  corn-ear  worm,  less  frequently  as 
tomato  worm,  and  again  as  cotton-boll  worm  {Helioihis  obsoleia),  is 
a  serious  pest  in  all  parts  of  California.  The  moth  lays  the  ribbed  egg 
in  spring.  The  pink,  often  darker,  caterpillar — ^**worm^' — enters  at 
the  silk  end  of  the  ear,  and  feeds  on  the  growing  kernels,  causing, 
pronounced  furrows,  and  soiling  the  ear  yn\h  its  repulsive  excrement. 
It  feeds  for  near  a  month  and  reaches  one  and  one  half  inches  in  length, 
when  it  enters  the  earth  and  pupates  in  an  earthen  cocoon,  lined 
loosely  with  fine  silk.  The  pupa  is  green  at  first,  but  soon  becomes  a 
bright  brown.  The  moth  which  comes  in  a  short  time,  in  case  of  the 
summer  brood,  from  the  pupa  varies  in  color  and  markings.  It  is 
generally  yellowish  or  grayish  and  expands  nearly  two  inches.  Unlike 
most  moths  of  the  family  Noctuidce,  it  flies  by  day.  There  is  a  summer 
and  an  autumn  brood. 

As  suggested  in  the  common  names,  it  feeds  on  the  cotton-boll,  the 
corn  ears  and  the  tomato  fruits,  though  it  eats  sparingly  of  the  leaves 
and  stems,  into  which  it  bores.  It  is  partial  to  corn,  especially  sweet 
corn,  hence  a  remedy  for  the  tomato  gardener:  By  planting  rows  of 
sweet  com  among  the  tomatoes,  every  tenth  row  should  be  com,  the 
moth  is  attracted  from  the  less  inviting  tomato  plants.  The  fondness 
of  this  insect  for  sweet  corn  attracts  it  to  this  plant,  and  the  tomatoes 
escape.  By  dusting  the  silk  of  the  corn  with  lead  arsenate,  or  spraying 
with  the  same  in  water,  two  pounds  to  fifty  gallons,  we  poison  the 
caterpillar  and  save  the  com.  I  have  known  the  com  to  be  saved  by 
careful  hand  picking.  This  in  the  garden,  in  a  small  way,  is  quite 
satisfactory. 

NEMATODE  WORMS  AND  MOTTLED  LEAF. 

By  J.  R.  Hodges^  Horticultural  Inspector,  Covina,  Cal. 

Having  obtained  consent  of  Mr.  A.  R.  Meserve  over  a  year  ago  to 
make  an  investigation  of  mottled  leaf  of  citrus  trees,  I  commenced 
making  a  careful  microscopic  examination  of  the  leaves,  branches,  bark, 
vi'ood  and  finally  the  soil  and  roots  of  diseased  trees.  My  examination 
was  largely  confined  to  trees  badly  enough  affected  with  mottled  leaf 
as  to  interfere  with  the  proper  ripening  of  the  fruit,  making  what  is 
called  **  small  offs''  in  the  packing-house.  After  examining  a  great 
many  trees  on  different  kinds  of  soil,  I  noticed  that  there  was  one 
condition  common  to  all  trees  badly  affected  with  mottled  leaf:  an 
imperfect  condition  in  the  fibrous  root  system,  sometimes  amounting  to 
a  great  scarcity  of  fibrous  roots  which  were  broken  down,  scarred  and 
in  various  stages  of  decay.  At  first  I  found,  under  the  microscope, 
only  parts  of  the  nematodes,  a  head  here  and  a  tail  there,  but  later, 
by  scraping  the  rootlets  while  submerged  in  water,  I  found  live, 
actively  moving  specimens,  in  many  cases  very  numerous  on  badly 
decayed  roots.     I  have  obtained  as  many  as  fifty  specimens  from  four 
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pieces  of  fibrous  roots,  the  size  and  length  of  a  common  pin.  It 
seemed  to  me  that  if  this  condition  existed  throughout  the  fibrous  root 
system  it  would  be  sufficient  burden  on  the  tree  to  cause  yellowing  of 
the  leaf  irrespective  of  other  influences  that  might  be  at  work  on  the 
tree. 

I  reported  the  matter  to  Mr.  Meserve,  and  later  to  Mr.  William 
Wood,  the  present  horticultural  commissioner  of  Los  Angeles  County, 
who  encouraged  me  to  go  on  with  the  work.  I  have  at  various  times 
reported  the  work  to  professional  horticulturists,  from  whom  very 
little  encouragement  has  been  received,  until  Mr.  E.  E.  ThomasS  of  the 
Whittier  Laboratory,  followed  up  the  matter  and  published  a  circular 
on  the  subject.  I  wish  to  thank  Mr.  Thomas  for  his  interest  in  the 
matter,  notwithstanding  the  fact  that  the  problem'  w^ill  be  worth  very 
little  to  me,  but  might  be  worth  something  to  him. 

I  believe  that  nematodes  often  infest  the  roots  of  nursery  stock  that 
are  transplanted  in  the  orchard  and  that  they  spread  from  one  tree 
to  another  in  the  irrigation  and  storm  water.  I  have  kept  these 
nematode  worms  for  eight  days  in  water  without  apparent  injury.  In 
ibadly  infested  orchards  they  appear  to  infest  the  roots  of  the  vetch, 
malva  and  other  weeds,  sometimes  to  the  extent  of  killing  out  the 
vetch  and  malva.     They  apparently  make  little  headway  on  the  alfilaria. 

I  have  had  some  success  in  treating  affected  trees  with  carbon 
bisulphide.  The  best  results  were  obtained  by  making  shallow  holes 
about  two  inches  deep,  one  foot  apart  each  way,  and  putting  about 
three  fourths  of  an  ounce  of  carbon  bisulphide  in  each  hole  and  cov- 
ering the  ground  with  an  impervious  tent  or  cloth  and  allowing  it  to 
remain  for  about  forty-eight  hours  before  removal.  After  treating 
the  ground  with  this  dosage  no  live  nematodes  could  be  found.  Just 
how  much  smaller  dosage  could  be  used  with  success  I  do  not  know. 
Trees  treated  with  greater  amounts  than  this  showed  injury  and  lost 
their  leaves.  After  treating,  the  ground  was  covered  with  a  mulch  of 
barnyard  manure,  about  one  inch  thick,  which  kept  up  an  even  moisture 
content  of  about  ten  per  cent  during  the  season  following.  The  trees 
now  show  a  normal  condition  of  fibrous  roots,  but  are  not  entirely 
free  from  the  nematode.  The  pest,  however,  is  so  far  eliminated  that 
the  trees  are  doing  well. 

I  think  that  mottled  leaf  and  the  ** small  off"  is  due  to  the  large 
numbers  of  the  pest  that  infests  the  roots.  Just  as  with  other  pests, 
as  for  example  the  red  spider,  a  small  number  will  do  no  apparent 
injury,  while  a  large  increase  in  numbers  will  cut  down  the  produc- 
tiveness of  the  tree  to  a  great  extent. 

»A  preliminary  report  of  a  nematode  observed  on  citrus  roots  and  Its  possible 
relation  with  the  mottled  appearance  of  citrus  trees. — Circular  85,  Cal.  Agrcl.  Exp. 
Station.  Feb.,  1913. 
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THE  USE  OF  FLOXTB  PASTE  IN  LnSE-SULPHUR  S0LX7TI0NS 
IN  THE  CONTROL  OF  THE  CITRUS  RED  SPIDER. 

By  J.  D.  NeCls,  Expert,  U.   S.   Dept.  of  Agriculture,  El  Centro,  Cal. 

At  the  writer's  suggestion,  a  few  tests,  using  commercial  lime-sulphur 
with  the  addition  of  flour  paste  made  according  to  the  directions  in 
Circular  No.  166  of  the  Bureau  of  Entomology  by  Mr.  W.  B.  Parker, 
were  made  by  Mr.  Sweigert,  the  inspector  at  Whittier,  against  the 
citrus  red  spider  {Tetranychus  mytilaspidis) .  In  all  the  plots  treated, 
a  few  trees  were  sprayed  with  lime-sulphur  solution  without  the  flour 
paste  added,  as  a  check.  Although  the  experiments  were  few  and 
owing  to  the  departure  of  the  writer  to  other  fields,  were  not  carried 
through  to  the  desired  completion,  the  results  were  so  satisfactory 
that  the  writer  was  requested  by  Mr.  Essig  to  publish  a  brief  account 
of  the  results. 

No  difficulty  was  encountered  in  picking  out  the  trees  that  were 
sprayed  \Wth  the  lime-sulphur  alone.  The  spotting  of  the  leaves  and 
fruit,  familiar  to  all  who  have  had  occasion  to  use  the  lime-sulphur 
solution,  was  not  to  be  found  on  the  trees  where  the  flour  paste  had 
been  added.  So  even  was  the  distribution  that  only  by  a  close  examina- 
tion could  one  tell  that  the  tree  had  been  treated.  Conversation  with 
the  sprayer  brought  out  the  fact  that  hereafter,  even  if  the  grower 
refused  to  sanction  the  small  additional  expense  of  the  flour  paste, 
the  sprayer  would  add  it  himself  because  the  pumps  worked  much 
better.  There  was  no  clogging  either  in  the  pumps  or  at  the  nozzle 
and  a  two  hundred  gallon  tank  of  the  spray  with  the  flour  paste  added 
would  cover  more  trees  than  with  the  lime-sulphur  alone. 

The  chief  objection  to  the  lime-sulphur  solution  has  been  that  it 
spotted  the  fruit,  particularly  oranges,  necessitating  washing.  These 
experiments  point  to  the  fact  that  with  the  additional  flour  paste  the 
washing  of  the  fruit  may  not  be  necessary.  The  distribution  of  the 
lime-sulphur  is  so  even  when  the  flour  paste  is  added  that  it  spreads 
over  the  surface  of  the  leaves  and  fruit  in  a  thin  film  so  that  very  little 
spotting  occurs.  The  few  spots  that  do  occur  and  which  are  generally 
formed  where  the  solution  drops  ofi!  the  leaves  or  fruit,  are  of  such  a 
character  (because  of  the  flour  paste)  that  they  dry  and  crack,  so 
that  if  they  do  not  fall  off  of  their  own  accord  in  the  field  they  are 
very  easily  brushed  or  rubbed  off  in  picking.  It  was  the  intention  of 
the  writer  to  follow  up  the  fruit  that  had  been  sprayed  with  the  lime- 
sulphur  and  flour  paste  to  the  packing-house  to  see  whether  or  not  it 
had  to  be  washed,  but  circumstances  prevented. 

The  effectiveness  of  the  commercial  lime-sulphur  solution  with  the 
flour  paste  added  in  the  right  proportion  is  increased  owing  solely  to 
the  fact  that  the  distribution  is  much  greater.  The  insecticidal  value 
of  the  lime-sulphur  solution  against  red  spiders  is  the  best  known  of 
any  remedy  and  the  addition  of  the  flour  paste  seems  to  bring  this 
solution  to  the  highest  point  of  efficiency. 

The  purpose  of  this  article  is  to  bring  these  points  and  suggestions 
before  the  minds  of  those  interested  in  the  control  of  the  citrus  red 
spider  with  the  hope  that  it  may  stimulate  others  to  experiment  along 
this  line  and  thus  develop  a  thorough  and  efficient  method  in  con- 
trolling this  serious  pest. 
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FISKE  AND  THE  OYPSY  MOTH. 

By    Harry  S.  Smith,    Superintendent    State   Insectary,    Sacramento,    Cal. 

The  Federal  Bureau  of  Entomology  has  recently  issued  a  circular, 
No.  164,  entitled  **The  Gypsy  Moth  as  a  Forest  Insect,  With  Sug- 
gestions as  to  Its  Control. ' '  This  article  by  W.  F.  Fiske,  the  foremost 
authority  on  natural  control  of  insects,  will  cause  all  lovers  of  trees, 
especially  those  in  New  England,  to  breathe  a  bit  easier.  The  gypsy 
moth  is  no  longer  the  dreaded  pest  of  1896  to  1900.  While  it  is  still 
a  vital  factor  in  American  forestry,  wholesale  devastation,  not  only 
of  all  forest  trees,  but  of  fruit  and  shade  trees  and  even  gardens  and 
fields,  is  a  condition  which  no  longer  prevails.  The  situation  with 
regard  to  this  insect  has  become  greatly  improved  within  recent  years. 

This  improvement  of  conditions  is  said  to  be  due  to  four  main  causes : 
(1)  The  perfection  and  standardization  of  the  methods  of  artificial 
repression;  (2)  the  death  of  a  large  proportion  of  the  more  susceptible 
trees  or  their  removal  from  the  infested  woodlands;  (3)  the  importa- 
tion of  parasitic  and  predatory  insect  enemies;  and  (4)  the  develop- 
ment of  the  *^wilt"  disease. 

California  parasite  enthusiasts  have  watched  ynth  considerable  in- 
terest the  attempt  to  introduce  the  natural  enemies  of  the  gypsy 
moth  into  New  England.  They  will  then  be  much  interested  in  what 
Mr.  Fiske  has  to  say  with  regard  to  the  progress  of  this  work.  He 
writes  as  follows : 

'*  There  are  about  thirty  species  of  insect  enemies  of  the  gypsy 
moth  which  appear  to  be  of  importance  in  checking  its  increase  in 
Europe  and  Japan.  All  of  the  promising  species  have  been  imported 
and  colonized  under  more  or  less  satisfactory  conditions  in  America. 
Not  all  have  successfully  accommodated  themselves  to  their  new 
environment.  About  one  third  of  the  total  appear  to  have  done  so  and 
to  be  steadily  increasing  in  eflSciency  in  accordance  vnth.  their  powers 
of  multiplication  and  dispersion. 

'^It  was  hoped  that  more  of  them  would  acclimatize  themselves;  it 
was  feared  that  the  number  might  be  less.  On  the  whole,  the  results 
are  decidedly  satisfying,  and  the  State  of  Massachusetts  and  the 
United  States  Department  of  Agriculture  have  no  cause  to  regret 
having  undertaken  the  unexpectedly  formidable  task  of  parasite  im- 
portation. Within  a  territory  centering  a  little  to  the  northward  of 
Boston,  it  may  be  conservatively  stated  that  fully  fifty  per  cent  of  the 
eggs,  caterpillars,  or  pupae  of  the  gypsy  moth,  in  the  aggregate,  were 
destroyed  by  imported  parasites  in  1912.'' 

Owing  to  the  great  expense  attached  to  the  use  of  artificial  means 
of  control,  such  as  spraying,  these  methods  are  available  only  on  shade 
trees  and  in  parks.  In  the  infested  New  England  forests  the  bacterial 
or  ^^wilt"  disease  and  the  insect  enemies  constitute  the  factors  upon 
which  the  authorities  mainly  rely  for  repression.  Of  these  Mr.  Fiske 
states  that — ''More  than  to  the  parasites,  more  than  to  the  perfection 
of  the  methods  of  artificial  suppression,  the  amelioration  in  conditions 
is  due  to  the  'wilt'  disease."  This  malady  is  of  bacterial  origin  and 
is  apparently  similar  to  the  flacherie  of  the  silkworm.  It  first  appeared 
in  New  England  in  1903  or  1904.     By  1911  it  reached  its  climax  and 
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was  everywhere  in  evidence.  A  peculiar  fact  noted  by  Mr.  Fiske, 
with  regard  to  this  disease,  is  that  strangely  enough  its  virulence  is 
greatly  augmented  when  the  caterpillars  feed  upon  certain  species  of 
trees  and  shrubs,  and  for  that  reason  these  trees  are  practically  resistant 
to  the  gypsy  moth  attack.  The  great  importance  attached  to  this  dis- 
covery is  obvious. 

Mr.  Fiske  has  spent  a  large  part  of  the  past  four  years  abroad  in  the 
study  of  the  gypsy  moth,  paying  especial  attention  to  its  control 
through  natural  factors.  He  also  investigated  carefully  the  effect  upon 
the  moth's  abundance  of  certain  types  of  forests  and  forest  manage- 
ment. His  study  in  Europe,  added  to  by  extensive  experiments  carried 
on  in  this  country  under  the  direction  of  A.  F.  Burgess  of  the  United 
States  Department  of  Agriculture  and  Doctor  Wheeler  of  Harvard, 
has  thrown  great  light  upon  the  subject  of  resistance  of  various  types 
of  forests  to  the  moth  through  the  agency  of  the  **wilt.'' 

In  brief  it  has  been  found  that  upon  certain  trees,  principally  the 
oaks  and  birches,  the  moth  increases  rapidly  to  the  point  of  complete 
defoliation.  Upon  certain  other  trees,  when  growing  alone,  it  rarely 
increases  to  the  point  of  defoliation,  and  usually  is  barely  able  to  hold 
its  ovvTi.  This  latter  group  includes  the  conifers,  some  poplars,  chest- 
nut, hickory,  sycamore,  elm,  catalpa,  ash,  locust,  maple  and  several 
others.  These  trees  are  spoken  of  as  being  resistant  to  the  gypsy 
moth  through  the  operations  of  the  **wilt''  disease. 

With  regard  to  the  practical  application  of  this  valuable  informa- 
tion, Mr.  Fiske  has  the  following  to  say : 

'*  There  are,  therefore,  two  phases  of  the  complex  problem  of  gypsy 
moth  control  in  forests  which  must  be  considered.  First,  how  best  to 
eliminate  the  oak  and  secure  its  replacement  by  other,  and,  if  possible, 
more  valuable  trees;  and,  second,  how  best  to  protect  the  oak  from 
serious  injury  in  localities  where  little  else  can  be  grown  to  advantage. 

**In  a  large  portion  of  the  area  at  present  infested  by  the  gypsy  moth 
the  solution  is  almost  absurdly  simple.  This  is  the  natural  home  of  the 
white  pine,  one  of  the  most  valuable  timber  trees  to  be  found  in  the 
whole  temperate  zone.  In  a  way  the  oak  is  an  interloper.  Over  a 
large  part  of  New  England  the  white  pine  was  once  preeminent,  and 
it  would  become  so  again  were  the  country  to  be  deserted  by  civilized 
man.  The  pine  reproduces  freely,  if  given  half  a  chance,  but  there  are 
thousands  of  acres  in  the  aggregate  in  which  a  natural  reproduction  of 
pine  is  being  retarded,  destroyed  even,  through  the  mere  circumstance 
that  the  oak  chanced  to  secure  a  running  start,  by  sprouting  when  the 
land  was  last  cut  over.  The  German  forester  who  would  permit  such 
conditions  to  prevail  would  be  considered  hopelessly,  even  criminally, 
insane.  Under  such  circumstances  oak  is  to  be  considered  a?  a  weed, 
and  the  advent  of  the  gypsy  moth  as  a  blessing  when,  as  sometimes 
happens,  it  takes  the  oak  and  leaves  the  pine.  If  it  would  always  do 
just  that  and  nothing  more  its  progress  might  be  watched  with  a 
certain  degree  of  complacency.  But  it  does  not  always  stop  at  that, 
and,  what  is  worse,  injudicious  cutting  not  infrequently  results  in 
greater  damage  than  would  be  done  by  the  gypsy  moth  itself.  The 
larger  pines  are  apt  to  be  cut  or  broken  down,  and  the  smaller  ones, 
unable  to  compete  with  the  rapidly  growing  oak  sprouts,  are  quickly 
in  no  better  condition  than  before. 
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**The  natural  program,  therefore,  in  every  pine  and  oak  mixture,  is 
so  to  eliminate  the  oak  as  to  aflford  the  pine  a  better  opportunity  to  take 
possession  of  the  ground.  How  this  may  best  be  accomplished  depends 
entirely  upon  the  individual  characteristics  of  any  particular  wood  lot. 
And,  furthermore,  it  is  strictly  a  problem  in  applied  forestry  and  one 
for  the  forester,  not  for  the  entomologist,  to  solve.'' 

To  those  who  have  witnessed  the  devastation  of  the  New  England 
forests  through  the  gypsy  moth  during  the  past  twelve  years,  Mr. 
Fiske's  message  will  be  most  welcome.  While  in  the  light  of  the  work 
done  the  remedy  seems  simple  enough,  the  idea  is  a  big  one,  really  the 
result  of  genius,  and  the  Bureau  of  Entomology  is  to  be  congratulated 
on  having  placed  so  able  a  man  as  Fiske  on  this  important  work. 


TEAB  STAININQ  OF  LEMONS. 

(Due  to  the  fungus  Colletotrichum  gUrosporioides  Penz.) 

By  H.   S.   Fawcett,  Plant  Pathologist,   State  Commission  of  Horticulture,   Whittier. 

California. 

A  faint,  reddish  stain  has  often  been  noticed  on  lemons,  as  if  formed 
in  a  drop  of  dew,  or  as  if  a  drop  of  water  had  run  down  over  the 
surface  of  the  fruit,  leaving  infection  in  its  track.  It  sometimes  covers 
a  large  part  of  the  fruit.  Usually  this  stain  only  slightly  injures  the 
appearance  of  the  fruit,  but  since  it  is  set  in  the  surface  of  the  rind 
and  cannot  be  washed  off  it  is  sometimes  troublesome. 

This  faint  staining  of  the  surface  is  not  to  be  confused  with  '*red 
rot"  (see  Fig.  57,  Bui.  218,  California  Experiment  Station),  in  which 
a  large  area  on  one  side  is  highly  colored  and  somewhat  hard  and 
shrunken,  nor  with  **red  spot,''  a  reddish  pitting  in  which  small  red 
sunken  pits  are  formed.  (See  description  and  Fig.  18  by  E.  0.  Essig, 
in  Pomona  College  Journal  of  Economic  Botany,  Vol.  I,  page  33,  and 
see  also  illustration  in  California  Plant  Diseases,  Bui.  218,  Fig.  55, 
California  Experiment  Station.)  Considerable  doubt  has  existed  as 
to  whether  the  faint,  reddish  discoloration  on  lemons  in  California, 
known  as  tear  stain,  was  due  to  the  same  cause  as  the  tear  stain  of 
Florida  fruits  attributed  by  P.  H.  Rolfs  to  the  wither  tip  fungus 
Colletotrichum  glocosporioides. 

Some  recent  experiments  by  the  writer  indicate  that  it  is  the  same. 
The  results  of  the  experiments  are  also  confirmed  in  an  unpublished 
manuscript  report  by  C.  N.  Jensen  in  1910  at  the  Whittier  Laboratory, 
that  a  reddish  stain  of  this  kind  can  be  produced  on  uninjured  lemons 
in  California  with  spores  of  this  fungus.  Lisbon  lemons  of  various  ages 
were  picked  and  placed  at  once  into  a  glass  jar  on  March  14,  1913. 
The  spores  from  a  culture  of  wither  tip  fungus  isolated  from  a  lemon 
tree  at  Santa  Paula  were  shaken  up  in  water  and  poured  over  these 
fruits.  The  jar  was  then  covered  to  keep  the  fruit  moist.  In  two 
weeks  the  faint  reddish  stains  in  blotches  and  in  lines  where  the  water 
with  spores  had  run  down  were  quite  prominent.  In  four  weeks  they 
were  still  more  pronounced.  They  appeared  to  develop  on  green, 
half-grown  fruit,  as  well  as  on  mature  fruit.  Other  fruits  picked  at 
the  same  time  and  kept  in  a  moist  jar  without  the  application  of  the 
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spores  failed  to  develop  these  stains.  A  microscopic  examination  of  the 
stained  areas  showed  the  characteristic  appressoria  or  contact  pads  of 
the  wither  tip  fungus.  These  seemed  to  be  confined  almost  entirely 
to  the  stained  areas.  The  stain  appeared  to  be  due  to  cells  that  had 
been  discolored  by  the  presence  of  the  fungus.  In  some  cases  hyphse 
could  be  made  out  under  the  microscope,  apparently  just  partly 
imbedded  in  the  surface  cells  and  so  connected  with  these  contact  pads 
as  to  belong  evidently  to  the  same  fungus.  Some  lemons  in  a  second 
jar  were  very  minutely  punctured  over  small  areas  with  a  needle  on 
which  numerous  spores  of  wither  tip  fungus  were  clinging.  In  two 
weeks  a  slightly  sunken  area  with  broken-down  cells  and  a  reddish 
stain  was  evident.  Other  fruits  punctured  in  the  same  way  without 
spores  being  present  on  the  needle  showed  a  slightly  sunken  area  with 
nearly  as  many  broken  down  cells  as  in  the  others,  but  the  red  stain 
was  absent.  These  experiments  seem  to  prove  that  the  wither  tip 
fungus  is  at  least  one  of  the  causes  for  tear  staining  of  lemons  in 
California  and  may  cause  reddening  of  slightly  injured  places. 

As  the  spores  of  this  fungus  are  common  in  dead  twigs  or  limbs  that 
have  died  from  any  cause,  it  is  important  to  keep  these  cut  out  as  much 
as  possible.  The  drip  from  dews  or  rains  is  thought  to  be  the  principal 
cause  for  the  tear  staining.  It  may  be  mentioned  here  that  there  is 
sometimes  a  faint  staining  of  the  fruit  merely  due  to  dirt  and  dust 
washing  down  over  the  fruit  and  which  can  be  rubbed  off  easily.  This 
is  not  normal  *'tear  staining." 

Tear  staining  may  also  be  prevented  by  spraying  with  a  good  fungi- 
cide. Lime-sulphur  solution,  Bordeaux  mixture,  or  ammoniacal  solu- 
tion of  copper  carbonate  may  be  used.  The  disadvantage  of  Bordeaux 
mixture  is  that  when  followed  within  a  few  weeks  or  months  by  fumi- 
gation for  insects,  it  is  apt  to  cause  defoliation.  Lime-sulphur  solution 
is  suggested  as  the  best  when  all  things  are  considered,  since  it  is  also 
useful  in  controlling  the  red  spider. 
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GENERAL  NOTES. 


ROOT-KNOT. 

We  are  getting  specimens  of  root-knot  from  many  vegetables,  shrubs 
and  trees.  As  is  well  known  this  is  a  nematoid  affection,  being  pro- 
duced by  the  nematoid  worm,  Tleterodera  radicicola.  It  attacks  very 
many  weeds  as  well  as  our  cultivated  plants.  It  attacks  potatoes  in 
several  counties  of  the  State.  In  receiving  nursery  stock  or  ornamental 
plants  from  outside  the  State  or  in  intercounty  shipments,  we  should 
refuse  any  specimens  that  show  this  disease.  Rotation  oi  crops  has 
special  significance  in  view  of  this  affection.  We  are  studying  to  know 
what  plants  are  immune,  if  such  there  be,  to  know  what  to  plant  in 
infected  soil.  In  the  case  of  this  malady,  as  with  the  bacterial  affec- 
tion, known  as  crown  gall,  trees  or  shrubs  badly  diseased  may  well  be 
uprooted  and  destroyed.  I  doubt  if  any  plant  ailment  in  our  State  is 
more  common  than  this  root-knot. — A.  J.  Cook. 


LIME-SULPHXTB. 

There  are  two  reasons  why  we  regard  this  solution  with  exceptional 
interest.  I  believe  it  originated  in  California,  and  it  is  a  very  excellent 
specific  against  many  pests — insect  and  fungoid.  We  may  often  use 
it  at  a  time  when  it  will  work  the  destruction  of  two  or  more  serious 
enemies  to  our  fruit  trees  and  shrubs.  The  terrible  pernicious  scale, 
Aspidiotus  perniciosuSy  yields  to  this  solution,  as  to  no  other  known 
remedy.  In  this  case  it  is  used  as  a  winter  spray  and  does  no  harm 
to  the  defoliated  trees.  Sulphur  alone  is  often  a  sure  preventive 
of  the  work  of  the  mites  usually  called  spiders,  as  the  red  spider. 
Many  fungi  yield  to  the  lime-sulphur  solution,  as  curl  leaf  in  the  peach 
and  the  various  mildews.  Thus  lime-sulphur  solution  is  both  a  fungi- 
cide and  an  insecticide.  It  is  comparable  to  Bordeaux,  and  these  two 
are  the  sovereign  remedies  for  fungoid  diseases. 

One  of  the  most  common  and  most  destructive  pests  known  to  the 
gardener  and  fruit  grower  is  the  mite,  or  ** spider,"  of  which  there  are 
several  species,  as  the  pear  blister  mite  which  deforms  and  injures  pear 
foliage  and  blisters  the  pear  itself.  This  and  the  related  silver  mite  are 
very  minute.  It  is  more  than  probable  that  a  close  study  would  deter- 
mine that  both  of  these  affections  could  be  controlled  by  the  use  of  the 
lime-sulphur  solution.  In  all  cases  of  blights,  a  trial  should  be  made 
first  of  lime-sulphur,  as  the  cheaper,  and  then  of  the  Bordeaux. 

Sulphur  alone  dusted  on  the  foliage  is  often  a  very  satisfactory 
jL'peeific  against  mildews  and  mites.  Here  the  heat  of  the  sun  produces 
fumes  from  the  powdered  sulphur.  In  cool  or  cloudy  weather  these 
fumes  are  often  not  enough  in  evidence  to  produce  results,  in  which 
case  the  lime-sulphur  solution  may  be  very  effective. — ^A.  J.  Cook. 
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SULPHTTBINO  FOB  MILDEW. 

Some  roses  are  especially  susceptible  to  mildew  attack.  As  in  the 
case  of  the  grape,  powdered  sulphur  if  applied  in  season  will  usually 
prevent  this  blighting  mildew  from  injuring  the  shrubs.  These  mil- 
dews are  always  more  severe  in  times  of  fogs  and  a  damp  atmosphere. 
The  crimson  rambler  and  Marie  Henriette  roses  are  especially  liable 
to  attack.  To  work  a  sure  cure,  the  sulphuring  must  be  done  early 
before  the  mildew  attacks  the  plants.  However,  it  will  do  good  later 
as  the  new  foliage  that  starts  after  the  diseased  leaves  fall  will  be  saved 
from  affection.  The  spores,  seeds  of  the  fungus — if  we  may  so  speak — 
are  killed  by  the  sulphur,  while  the  fungus  if  started  is  immune. 

In  advising,  I  have  usually  suggested  that  the  first  sulphuring  should 
be  done  at  the  same  time  that  the  winter  cover  crop  is  to  be  plowed 
under  in  February.  Thus,  the  house  wife  as  she  applies  the  sulphur 
to  her  scarlet  rambler  will  remind  the  '*Gude  Man'^  of  the  house 
that  it  is  time  to  turn  under  his  vetch,  or  vice  versa. — A.  J.  Cook. 


PEAB-LEAF  BLISTEB-MITE  ATTACKINO  FBUIT. 

The  pear-leaf  blister-mite,  Eriophyes  pyri  Pgst.,  is  quite  abundant 
in  the  central  and*  northern  parts  of  the  State  and  its  work  upon  the 
leaves  is  familiar  to  all.  It  is  not,  however,  generally  known  that  this 
mite  also  attacks  the  fruit.  Considerable  damage  is  being  done  to  the 
young  pears  this  year.     Mr.  J.  E.  Hassler,  county  horticultural  com- 


Fio.  333. — Work  of  the  pear-leaf 
bllster-mlte,  Eriophyes  pyri  Pgst.,  on 
fruit.      (Original.) 

missioner  of  El  Dorado  County,  sent  in  the  first  affected  fruit  with  the 
statement  that  much  of  the  young  fruit  was  affected.  Later  specimens 
were  sent  in  by  Commissioner  1).  F.  Norton  of  Nevada  County. 

The  work  upon  the  fruit  greatly  resembles  that  upon  the  leaves. 
There  appear  small  chafed  areas  which  enlarge  and  later  appear  as 
distinct  rings  with  reddish  or  dark  border  and  lighter  sunken  center. 
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In  badly  infested  cases  the  rings  merge  into  one  another,  forming  a  very- 
scabby-looking  blotch.  The  illustration  shows  this  clearly,  but  does 
not  show  the  rings,  because  of  the  lack  of  contrast  between  the  light- 
red  and  rose-tinted  fruit. 

Mr.  Hassler  informs  the  writer  that  the  mite  is  very  difficult  to 
control  on  the  fruit  and  after  two  years'  experience  believes  that  a  lime 
spray  composed  of  from  twelve  to  fourteen  pounds  of  lime  to  forty 
gallons  of  water  is  superior  to  a  lime-sulphur  spray. 

In  treating  the  mite  during  the  winter  he  has  found  the  addition 
of  lime  to  the  commercial  lime-sulphur  solution  decidedly  helpful. — 
E.  0.  EssiG. 


UNIVERSITY  OF  CALIFORNIA  JOURNAL  OF  AORICULTURE. 

We  are  very  glad  to  announce  the  appearance  of  the  above  publica- 
tion which  is  certainly  a  credit  to  those  who  are  behind  it.  The  first 
issue,  Vol.  I,  No.  1,  appeared  this  month  and  contains  the  following 
leading  articles: 

Selective  Immigration Dean  Hunt 

Soil  Surveys  in  California Prof.  C.  F.  Shaw 

What  the  Agrricultural  Experiment  Station  Hog  Serum  Laboratory- 
is  Doing  for  California  Hog  Raisers Prof.   C.   M.   Haring 

Frost  Fi^htin^  on  the  Limoneira  Ranch Carl  Nichols 

The  Spirit  of  Co-operation Wm.  McNaught 

The  Cotton  Outlook  in  Imperial  Valley W.  E.  Packard 

It  is  pushed  by  the  students  in  the  College  of  Agriculture  under  the 
editorship  of  Mr.  H.  H.  Warner. — Editor. 
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MONTHLY  CROP  REPORT— MAY. 


These  data  are  compiled  by  the  secretary  from  monthly  crop  reports  made  by  the- 
county  horticultural  commissioners.  Counties  not  Included  have  not  reported  or  thfr 
reports  have  come  too  late  for  press.  Unless  otherwise  designated  percentages  refer 
to  last  year's  crop. 

Alfalfa. 

Colusa — 120  per  cent  of  last  year's  crop  of  200,000  tons.  Glenn — Average  of 
1%  tons  per  acre  where  Irrigated.  Inyo — Full  crop  of  110,000  tons.  Kern — Normal 
crop  of  26,000  tons.  Lake — Normal.  Loa  Angeles — Full  crop  of  113,062  tons;  a 
somewhat  cold  spring  has  shortened  the  alfalfa  season,  but  Increased  acreage  will 
bring  up  the  total  crop.  Madera — 125  per  cent  of  last  year's  crop,  18,250  acres. 
Mendocino — Full  crop.  Monterey — 25  per  cent  more  than  last  year.  Nevada — Full 
crop.  Orange — Full  crop.  Sacramento — 90  per  cent  of  last  year'a  San  Benito — 
Normal.  San  Diego — Crop  at  least  10  per  cent  better  than  last  year's.  Siskiyou — 
Excellent  crop;  30  per  cent  more  planted  than  last  year.  Solano — 10  per  cent  more 
than  last  year's  crop,  there  being  plenty  of  water  in  the  alfalfa  regions.  Sonoma — 
90  per  cent  of  last  year's  crop  of  3,500,000  pounds.  Stanislaus — 10  per  cent  more 
than  crop  of  last  year;  120,000  acres  in  bearing;  first  cutting  one  ton  to  acre. 
Tehama — Full  crop.  Tulare — 75  per  cent  of  normal  crop.  Yolo — 10  per  cent  increase 
over  last  year's.     Yuha — Full  crop  of  7,500  tons. 

Crop  to  be  much  larger  than  that  of  last  year. 

Almonds. 

Alameda — Crop  in  fine  condition,  promises  to  exceed  last  season's  crop  by  50  per 
cent  Butte — 25  per  cent  of  crop.  Contra  Costa — 25  per  cent  of  last  year's  crop  of 
250  tons;  due  to  frost.  Glenn — 75  per  cent.  Lake — 10  per  cent.  Los  Angeles — 75 
per  cent  of  last  year's  crop  of  57,770  pounds.  Madera — 100  per  cent.  Nevada — 
Only  10  per  cent  of  last  year's  crop  of  12,000  pounds;  early  bloom  was  killed  by 
frost  Placer — 25  per  cent.  Riverside — 90  per  cent.  Sacramento — One  third  of 
full  crop.  San  Benito — 100  per  cent  San  Bernardino — Caught  by  frost,  no  crop. 
San  Joaquin — Almost  failure.  Solano — 65  per  cent  of  last  year's  crop.  Sonoma — 
Same  as  last  year's  crop.  Stanislaus — 5  per  cent  of  last  year's  crop  of  240,000 
pounds.  Sutter — Half  crop.  Tehama — 25  per  cent  of  last  year's  crop  of  200,000^ 
pounds.  Ventura — 75  per  cent  of  last  year's  crop ;  only  small  acreage  in  almonds. 
Yolo — Nonparlel  and  Drake's  seedling  95  per  cent  of  last  year's  crop.  Texas  pro- 
lific, Ne  Plus  Ultra,  IXL.  30  per  cent 

Almonds  will  be  very  short  this  year  but  are  looking  better  than  at  time  of  last 
report. 

Apples. 

Butte — 80  per  cent.  El  Dorado — 40  per  cent.  Fresno — 80.000  pounds.  Glenn — 
75  per  cent  Inyo — 75  per  cent  of  last  year's  crop  of  1,250,000  pounda  Kern — 100 
per  cent.  Lake — 25  per  cent  of  last  year's  crop  which  was  50  per  cent  above  normal. 
Los  Angeles — 6,221.250  pounds.  Mendocino — 50  per  cent.  Nevada — 40  per  cent  of 
last  year's  crop  of  7,000.000  pounds.  Monterey — 40  per  cent  to  50  per  cent  Orange 
— 115  per  cent.  Placer — Fair  crop,  little  early  for  estimate.  Riverside — 85  per  cent 
Sacramento — 75  per  cent  San  Benito — 50  per  cent.  San  Bernardino — 95  per  cent. 
San  Diego — 85  per  cent.  San  Joaquin — Good  crop.  Santa  Barbana — 7,621,325 
pounds.  Santa  Clara — 70  per  cent.  Santa  Cruz — 1,000  to  1,500  carloads  for  valley; 
perhaps  2,000  carloads  for  county.  Siskiyou — Fair  crop.  Sonoma — 75  per  cent  of 
last  year's  crop  of  13,500.000  pounds.  Stanislaus — 75  per  cent  of  last  year's  crop 
of  112,600  pounds.  Tehama — 24,000  pounds.  Tulare — 65  per  cent.  Yuba — 80  per 
cent  of  last  year's  crop  of   100  tons. 

Though  not  normal  a  fair  crop  is  assured. 

Apricots. 

Alameda — 60  per  cent.  Butte — 30  per  cent.  Contra  Costa — fiO  per  cent  Fresno- 
— 25  per  cent  of  last  year's  crop  of  50,000  pounds.  Glenn — 50  per  cent.  Inyo — 
Normal.  Kern — 80  per  cent.  Kings — 35  per  cent  Lake — 25  per  cent.  Los  Angeles 
— 90  per  cent  of  last  year's  crop  of  7,250,000  pounds.  Madera — 25  per  cent.  Mon- 
terey— 200  per  cent.  Nevada — 15  per  cent  of  last  year's  crop  of  10,000  pounds. 
Orange — Crop  Is  50  per  cent  of  last  year's,  but  only  25  per  cent  of  normal.  Placer — 
60  per  cent.  Riverside — 100  per  cent.  Sacramento — 75  per  cent  San  Benito — 
65  per  cent.  San  Bernardino — 80  per  rent.  San  Joaquin — With  few  exceptions  a 
failure.  Santa  Barbara — 1,495,921  pounds.  Santa  Clara — 50  per  cent  Santa  Cruz 
— 100  per  cent  Solano — 100  per  cent  Sonoma— 500.000  pounds.  Stanislaus — 10 
per  cent  of  last  year's  crop  of  100,000  pounds.  Sutler — 100  per  cent.  Tehama — 50^ 
per  cent  of  last  year's  crop  of  1,000,000  pounds.  Tulnrv — 20  per  cent  Ventura — 40 
per  cent  of  last  year's  crop  of  2,400  tons  dried.  Yolo — 40  per  cent  Yuba — 80  per 
cent  of  last  year's  crop  of  20  tons. 

"The  apricot  crop  will  be  short,  varying  from  one  half  to  three  fourths  of  last 
year's    crop. 

Beans. 

Los  Angeles — 90  per  cent  of  last  year's  crop  of  5.775,000  pounds.  Monterey — 
100  per  cent  Sacramento — 4  8,000,000  pounds.  Siskiyou — Fair  crop.  Sonoma — 
250,000  pounds.  Stanislaus — 50  per  cent  of  last  year's  crop  of  720,000  pounds. 
Ventura — 65,000.000   pounds,   more   llmas  planted   than   ovrr   before. 

A  eood  croD  of  beans  is  expected  throughout   the   State. 
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Berries. 

Glenn — Full  crop.  Kerti — 100  per  cent.  Kings — Normal  crop.  Loa  Angeles — 
100  per  cent.  Mendocino — 50  per  cent.  Monterey — 70  per  cent.  Nevada — 50.000 
pounds.  Orange — 100  per  cent.  Sacramento — 100  per  cent  Santa  Clara — Good. 
Santa  Cruz — Over  normal.  Siskiyou — 100  per  cent.  Sonoma — 95  per  cent  of  last 
year's  crop  of  1.000,000  pounds  which  was  unusually  large.  Stanislaus — 100,000 
pounds. 

Berries  will  make  a  good  crop  throughout  the  State. 

Cherries. 

Alameda — 45  per  cent.  Butte — 100  per  cent.  Contra  Costa — 70  per  cent.  El 
Dorado — 40  per  cent.  Glenn — 80  per  cent.  Kings — 100  per  cent.  Los  Angeles — 
100  per  cent.  Mendocino — 50  per  cent.  Monterey — 50  per  cent.  Nevada — 30  per 
•cent.  Placer — 70  per  cent.  Riverside — 85  per  cent  of  full  crop.  Sacramento — 100 
per  cent.  San  Benito — 50  per  cent.  San  Bernardino — 80  per  cent  of  full  crop.  San 
Joaquin-^2B  per  cent.  Santa  Barbara — 102  per  cent.  Siskiyou — 100  per  cent 
Santa  Clara — 50  per  cent.  Santa  Cruz — 100  per  cent.  Solano — 80  per  cent.  Sonoma 
— 65  per  cent  of  last  year's  crop  of  3,000,000  pounds,  which  was  unusually  large. 
Stanislaus — 14,000  pounds.     Sutter — 75  per  cent. 

Harvesting  has  commenced  in  the  valleys,  and  though  the  crop  is  short,  prices  are 
making  up   for  a  normal  year. 

Figs. 

Butte — 100  per  cent.  Fresno — 100,000,000  pounds.  Glenn — 50  per  cent  Los 
Angeles — 97,376  pounds.  Madera — Looks  like  100  per  cent  Nevada — 75  per  cent  of 
last  year's  crop  of  68.000  pounds.  Sacramento — 100  per  cent.  Solano — 100  per 
-cent  Stanislaus — 80.000  pounds.  Tulare — 75  per  cent.  Yolo — 100  per  cent.  Yuba 
— 10  tons  dried. 

A  big  crop  Is  apparently  assured  throughout  the  State. 

Grapes  (Wine). 

Contra  Costa — 50  per  cent  El  Dorado — 70  per  cent  Fresno — 180,000,000  pounds. 
Kern — 100  per  cent.  Kings — Crop  will  probably  be  affected  by  dry  weather;  estimate 
too  early.  Lake  100  per  cent.  Madera — 100  per  cent  Mendocino — 50  per  cent 
Nevada — 3,000,000  pounds.  Placer — Good  crop.  Riverside — 100  per  cent.  Sacra- 
mento— 100  per  cent.  San  Bernardino — 95  per  cent  of  full  crop.  Shasta — Fair. 
£olano — Too  early  for  estimate.  Sonoma — 65.000,000  pounds.  Stanislaus — 4,000.000 
pounds.  Sutter — Too  early  for  estimate.  Tehama — 1,600,000  pounds.  Tulare — ^Out- 
look good,  but  too  early  for  estimate.     Yolo — Good  bloom.     Yuba — 400  tons. 

There  are  prospects  for  a  good  crop  of  wine  grapes,  though  it  Is  yet  a  little  early 
to  make  a  definite  estimate. 

drapes    (Table). 

Contra  Costa — 65  per  cent.  Fresno — Equal  to  last  year's  crop  of  10,000.000 
pounds.  Olefin — 100  per  cent.  Inyo — Crop  of  350,000  pounds.  Kern — 100  per  cent 
Los  Angeles — Equal  to  last  year's  crop  of  33,634.730  pounds.  Mckdera — Looks  like 
full  crop,  little  early.  Mendocino — 50  per  cent.  Monterey — Looks  good.  Nevada — 
Equal  to  last  year's  crop  of  1,500,000  pounds.  Placer — Better  than  was  expected. 
Sacramento — 100  per  cent.  San  Bernardino — 95  per  cent  of  full  crop.  San  Joaquin — 
Appearances  Indicate  fine  crop;  contracts  being  let  for  $25  a  ton.  Shasta — L«ooks 
good.  Siskiyou — Excellent  crop.  Solano — 90  per  cent.  Sonoma — Full  crop  of 
500,000  pounds.  Stanislaus — p:<iual  to  last  year's  crop  of  3,000,000  pounds.  Sutter — 
Heavy  bloom.     Yolo — Good  pro.spects.     Yuba — Crop  of  200  tons. 

Good  crop  expected  throughout  the  State. 

Hops. 

Lake — 100  per  cent.  Mendocino — Too  early  for  estimate.  iSacram  en  to— 100  per 
cent.  Sonoma — Equal  to  la.st  year's  crop  of  4,500,000  pounds.  Yuba — Crop  of  700 
tons    bah'd. 

A  little  early  for  reliable  estimates,  but  prospects  are  good. 

Lemons. 

Glenn — VuW  crop  set.  Los  Angeles — 10  per  cent  of  last  year's  crop  of  59,151,284 
pounds,  duo  to  January  frost.  Nevada — Crop  a  failure,  due  to  frost ;  only  a  few  boxes. 
Orange — 50  per  cent,  due  to  fro.st.  Riverside — 50  per  cent  of  crop.  Sacramento— 
100  per  cent  San  Bcrmtrdino — 40  per  cent  of  full  crop,  due  to  frost.  San  Diego — 
15  per  cent,  due  to  frost.  Santa  Barbara — 98  per  cent  of  last  year's  crop  of  3.146,850 
pounds.  Sta7iislavs — Just  in  bloom.  Tehama — Equal  to  last  year's  crop  of  20,000 
pounds.      Tulare — Too   early   for  estimate.     Ventura — Normal   crop  of   565   cars. 

Very  small  output  Is  expected. 

Olives. 

Fresno — Equal  to  last  year's  crop  of  15,000,000  pounds.  Glenn — Now  in  full 
bloom.  Los  Angeles — Crop  estimated  to  be  double  last  year's  crop  of  387,500  pound*. 
Madera — Good  prospects.  Nevada — Too  early  for  estimate.  Placer — 60  per  cent. 
Riverside — KM)  per  cent.  Sarramento — 100  per  cent.  San  Bernardino — 90  per  cent 
Santa  Barbara — Crop  nf  OU:{,i:iO  jiounds.  Sonoma — Eciual  to  last  year's  crop  of 
650.000  pounds.  Stanislaus — Too  early.  Tehama — Crop  estimated  at  1, 000,000 
pounds.      TuJarv — 85    per   cc^nt. 

A   K«>od  crop  of  olives   is  promised. 

Oranges. 

Colusa — Good  settlnj?.  Fresno — Equal  to  last  year's  crop  of  5,000,000  pounds. 
(ilrnn  — 100  per  cent.  Krrn — Good.  Los  Angf  hs — .".0  per  cent  more  than  last  year's 
crop  of  44, .'>."(>. 01)0  prvunds.  Nevada — 400  boxes.  Orange — HO  per  cent.  Placer — TO 
per   cent,    small    acreaK«*.     Riverside — 60    per   cent.     Saeramento — 100  j^r  cent     San 
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Bernardino — 60  per  cent  San  Diego — 40  per  cent.  Santa  Barbara — 100  per  cent. 
Sonoma — 50  per  cent.  Tehama — 150,000  pounds.  Tulare — Too  early  for  estimate. 
Ventura — 430  cars. 

The  crop  south  will  be  unusually  short  because  of  frost.  It  will  be  better  In  the 
north. 

Peaches. 

Alameda — 65  per  cent.  Curl  leaf  bad.  Butte — Good.  Contra  Costa — 65  per  cent. 
El  Dorado — 50  per  cent  of  full  crop.  Fresno — 70  per  cent  of  last  year's  crop  of 
30,000,000  pounds.  Glenn — 80  per  cent.  Kern — 85  per  cent.  Kings — Normal.  Lake 
— 25  per  cent.  Los  Angeles — 10.321,575  pounds.  Madera — 95  per  cent.  Mendocino — 
25  per  cent.  Monterey — 100  per  cent  Nevada — 60  per  cent.  Orange — 200  per  cent. 
Placer — 70  per  cent.  Riverside — 100  per  cent  Sacramento — 100  per  cent.  San 
Benito — 75  per  cent  San  Bernardino — 90  per  cent.  San  Diego — 100  per  cent.  San 
Joaquin — Muirs  set  well,  Albertas  about  75  per  cent.  Santa  Clara — 40  per  cent 
Shasta — Upland  crop  variable  but  not  full;  lowlands  nothing.  Sonoma — 55  per  cent 
Stanislaus — 35  per  cent  of  last  year's  crop  of  7j600,000  pounds.  Sutter — Clings  100 
per  cent,  Mulrs  75  per  cent  Tehama — 50  per  cent  of  last  year's  crop  of  25,000.000 
pounds.  Tulare — Freestones  60  per  cent  of  normal  crop ;  clings  35  per  cent  of  normal 
crop.  Yolo — Prospects  for  normal  crop.  Yuba — 70  per  cent  of  last  year's  crop  of 
500  tons. 

Peach  crop  exceedingly  variable,  but  much  below  that  of  last  year. 

Pears. 

Alameda — Bartletts  have  set  well  and  show  little  scab ;  other  varieties  are  drop- 
ping their  fruit  somewhat:  estimated  crop  75  per  cent  Butte — 25  per  cent  Contra 
Costa — 55  per  cent.  El  Dorado — 50  per  cent  of  last  year's  crop.  Glenn — 80  per 
cent.  Inyo — Ekiual  to  last  year's  crop  of  600.000  pounds.  Kings — Normal.  Kern — 
100  per  cent.  Lake — 50  per  cent.  Los  Angeles — Equal  to  last  year's  crop  of 
931,160.  Mendocino — 25  per  cent  Monterey — 75  per  cent.  Nevada — 40  per  cent  of 
last  year's  crop  of  5,760,000  pounds.  Orange — 35  per  cent  more  than  last  year. 
Placer — 90  per  cent.  Riverside — 80  per  cent  Sacramento — 75  per  cent.  San  Benito 
— 75  per  cent  San  Bernardino — Full  crop,  but  few  grown.  San  Joaquin — Good. 
Santa  Clara — 60  per  cent  Shasta — Light.  Siskiyou — Good.  Solano — 100  per  cent. 
Sonoma — 60  per  cent  of  last  year's  crop,  which  was  unusually  large,  being  4,500,000 
pounds.  Stanislaus — 50  per  cent  of  last  year's  crop  of  260,000  pounds.  Tehama — 
10  per  cent.  Folo— Prospects  for  good  crop.  Yuba — 70  per  cent  of  last  year's  crop 
of  1,300  tons. 

The  pear  crop  will  be  considerably  less  than  last  year's. 

Plums   (Shipping). 

Butte — 90  per  cent.  Contra  Costa — 100  per  cent  El  Dorado — 35  per  cent 
Fresno — 10,000  pounds.  Kern — 90  per  cent  Los  Angeles — 1,734,700  pounds. 
Monterey — 60  per  cent  Nevada — 50  per  cent.  Orange — 100  per  cent.  Placer — 
70  per  cent.  Sacramento — 80  per  cent  San  Joaquin — 100  per  cent  San  Bernar- 
dino— 90  per  cent ;  few  grown.  Solano — 100  per  cent.  Sonoma — 55  per  cent 
Stanislaus — 35  per  cent  of  last  year's  crop  of  15,000  pounds.  Sutter — 100  per  cent 
Tehama — 10  per  cent.  Tulare — 50  per  cent.  Yolo — 100  per  cent  Yuba — 60  per 
cent  of  last  year's  crop  of  30  tons. 

There  is  a  very  poor  crop  of  shipping  plums  this  year ;  much  of  the  young  fruit 
is  still  dropping. 

Potatoes. 

Inyo— 75  per  cent  of  last  year's  crop  of  10,000  tons.  Kern — 15,000  sacks.  Los 
Angeles — 16,107,000  pounds.  Nevada — 170,000  pounds.  Orange — 25  per  cent,  due 
to  decrease  in  acreage.  Sacramento — 75  per  cent,  due  to  dry  weather.  Late  rains 
may  help.  Siskiyou — 100  per  cent  Sonoma — 5,000,000  pounds.  Stanislaus — 10,- 
000.000  pounds. 

Present  conditions  indicate  a  much  smaller  crop  than  that  of  last  year. 

Prunes. 

Alameda — In  Irrigated  districts  crop  looks  well,  dropping  elsewhere.  Butte — 90 
per  cent.  Contra  Costa — 65  per  cent  Fresno — 20.000  pounds.  Glenn — 75  per  cent 
Kern — 90  per  cent.  Lake — 35  per  cent.  Los  Angeles — 15.000  pounds.  Madera — 100 
per  cent.  Mendocino — 25  per  cent  Monterey — 60  per  cent  Nevada — 50  per  cent  of 
last  year's  crop  of  55,000  pounds.  Orange — 50  per  cent  better  than  last  year's  crop. 
Riverside — 85  per  cent  of  full  crop.  Sacramento — 75  per  cent.  San  Benito — 50  per 
cent  San  Joaquin — Good  setting  Santa  Clara — Between  50.000,000  and  60.000,000 
pounds.  Shasta — Averaging  75  per  cent  Solano — 100  per  cent  Sonoma — 65  per 
cent  of  last  year's  dried  crop  of  16.500,000  pounds.  Stanislaus — 40  per  cent  of  last 
year's  crop  of  8.000  pounds.  Sutter — 75  per  cent  Tehama — 50  per  cent  of  last  year's 
crop  of  7,000,000  pounds.     Tulare — 30  per  cent     Yolo — 50  per  cent. 

The  prune  crop  will  be  considerably  less  than  that  of  last  year  as  will  be  seen 
under  statistics  given  in  general  crop  conditions  at  the  end. 

Walnuts. 

Glenn — Good  bloom.  Lake — 50  per  cent  Los  Angeles — 75  per  cent  of  last 
year's  crop  of  6.112,000  pounds.  Nevada — 75  per  cent  of  last  year's  crop  of 
13,800  pounds.  Orange — 125  per  cent.  Riverside — 80  per  cent.  Sacramento — 100 
per  cent  San  Bernardino — 90  per  cent  of  full  crop,  orchards  still  young.  Santa 
Barbara — 3.146.850  pound.s.  Siskiyou — 100  per  cent  small  acreage.  Sonoma — 100 
per  cent  Stanislaus — 5,000  pounds.  Tulare — 65  per  cent,  rcyiturn — 90  per  cent  of 
last  year's  crop  of  1,900  tons;  still  too  early  for  accurate  statistics;  setting  appar- 
ently light 

Prospects  indicate  a  good  crop  of  walnuts  throughout  the  State ;  however,  less 
than  that  of  last  year. 
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OENERAL  CROP  CONDITIONS. 


Prune  Crop  Situation. 


The  Daily  Covimercial  News,  May  20th,  reports  as  follows:  The  present  estimates 
of  the  crop  at  home  and  abroad  in  pounds  are  as  follows: 

1912  1913 

California   220,000,000  170,000,000 

Oregon  and  Washington 10,000,000  30.000.000 

Bosnia-Servia    Nothing  100,000.000 

230.000,000  300,000,000 

The  California  Fruit  Grower  states  that  the  crop  will  not  exceed  100,000,000  pounds 
for  California  and  will  probably  be  less. 

Cantaloupe  Crop  in  Imperial  Valley  and  Mexico. 

There  are  many  conflicting  reports  relative  to  the  cantaloupe  crop  in  the  Imperial 
Valley  and  the  following  is  taken  from  several.  The  total  acreage  In  California  is 
approximately  6,000  acres ;  in  Mexico  800.  It  is  believed  that  3,000  refrigerator 
cars  will  be  shipped  out  from  California  alone  at  a  cash  value  of  |2,335,000.  This 
is  the  best  year  the  Industry  has  ever  known. 

The  Pacific  Northwest. 

The  Northwestern  Fruit  Exchange  reports  the  following  for  May: 
Apples. 

The  damage  to  apple  crops  in  the  Pacific  Northwest  is  almost  negllble.  Some 
old  trees  that  bore  heavily  will  have  a  light  crop  this  year,  but  the  younger  orchards 
will  have  more,  so  that  the  total  apple  crop  promises  to  be  as  large  as  last  year. 
Certain  spots  in  the  Yakima  Valley  lost  from  25  per  cent  to  75  per  cent  by  frost, 
but  it  was  not  general. 

Pears. 

A  few  pear  orchards  in  the  Rogue  River  Valley,  Oregon,  were  touched  with  frost 
but  not  seriously. 

The  Seattle  Poat-Intelligencer  gives  the  following  comparative  estimate  In  car 
loads  for  the  fruit  crops  for  the  season  of  1913  : 

Wenatcbee  Taldina 

Apples    6,082  2,900 

Apricots 137  

Cherries  47  20 

Grapes    50 

Peaches  432  1,600 

Pears    279  250 

Prunes  and   Plums 42  125 

Florida  Crop  Conditions. 

The  following  estimated  conditions  on  May  1,  1913,  with  comparisons  of  the 
principal  crops  in  Florida,  on  the  basis  of  100,  representing  a  normal.  Is  reported  bv 
the  Crop  Reporter  of  the  U.  S.  Department  of  Agriculture,  May,  1913,  as  follows: 

Crop  May,  1913    May.  1912    May,  1911 

Orange    trees    90  96  80 

Lemon   trees   __  90  80 

Lime    trees    90  90  80 

Grapefruit  88  98  60 

Peaches    70  85  60 

Pears 48  60  50 

Strawberries    90  80  80 

Watermelons     84  86  80 

Cantaloupes    81  84  80 

White  potatoes 87  84  81 

Cabbages 87  80  79 

Cowpeas     83  83  85 
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INSECT  NOTES. 


Conducted  by  the  editor. 

The  squcLsh  bug,  Anasa  tristis  De  Geer,  is  appearing  In  considerable  numbers  In 
the  pumpkin  fields  near  Sacramento  this  month. 

The  European  grain  or  barley  aphis.  Aphis  avence  Fab.,  has  been  especially  injurious 
to  the  spring  crop  of  barley  in  Imperial  County. 

Horticultural  Commissioner  D.  F.  Norton  of  Nevada  County,  has  sent  In  specimens 
of  a  beetle  which  is  cutting  off  the  tender  shoots  of  young  pear  trees.  This  insect 
proves  to  be  Dascyllua  plujnbeua  Horn,  a  lead-colored  beetle  slightly  over  one  half 
Inch  long.     This  is  the  first  record  we  have  of  its  being  injurious 

A  small  scarabseid  beetle,  iSerica  anthracina  Lee,  has  been  doing  damage  to  fruit 
trees  in  the  Sierra  foothills  this  spring.  Prune,  plum,  and  apple  trees  have  been 
entirely  defoliated  in  a  few  instances  and  the  trees  even  killed.  The  beetle  also  works 
upon  many  of  the  native  plants,  chief  of  which  is  the  manzanita.  It  has  been  col- 
lected In  Nevada  and  El  Dorado  Counties  by  a  member  of  the  commission.  A.  R, 
Balrd,  Horticultural  Commissioner  of  Inyo  County,  has  also  sent  It  to  the  office.  It 
was  reported  as  attacking  the  plum  In  RIverdale,  Fresno  County,  In  "Insect  Life," 
Vol.  V;  No.  5,  p.   350,  July,  1893. 

The  fruit  tree  pulvlnarla,  Pulvinaria  aviygdali  Ckll.,  has  been  found  generally 
distributed  in  a  prune  orchard  near  Woodland,  Cal.,  but  not  in  sufficient  numbers  to 
be  of  economic  concern.  The  leaves,  petioles  and  occasionally  the  fruit  afford  lodging 
places  for  the  egg-laying  females.  In  the  same  orchard,  the  prune  aphis.  Aphis 
prunifoliw  Fitch,  was  very  thick  on  a  few  of  the  tender  shoots. 

Small  tenebrlonid  beetles  are  causing  much  worry  among  the  farmers  this  year. 
Commissioner  S.  A.  Pease  of  San  Bernardino  County  has  sent  In  two  speices,  Ulus 
crasstks  Lee,  a  small  brown  beetle  one  fourth  of  an  inch  long  which  was  feeding  on 
deciduous  fruit  trees  at  Ontario,  Cal.,  and  Eurymetopon  bicoTor  Horn,  a  small  black 
species  about  the  same  size  which  he  found  attacking  deciduous  fruit  trees  at  Ontario, 
Cal.,  and  apple  trees  at  Yucaipe,  Cal.  A.  S.  Hoyt,  deputy  state  quarantine  officer, 
collected  BlapsttMia  discolor  Horn,  a  small  black  beetle  about  three  sixteenths  of  an 
inch  long,  at  Van  Nuys,  Cal.,  where  it  was  feeding  upon  melon  and  tomato  vines. 
Commissioner  K.  S.  Knowlton  has  found  it  necessary  to  adopt  control  measures 
against  three  beetles,  Eleodea  omissa  var.  horealis  Blalsd.,  Eleodes  armata  Lee.,  and 
Aaida  lecontei  Horn,  all  of  which  are  black  and  about  three  fourths  of  an  inch  long. 
They  are  attacking  orange  trees  In  Kern  County. 

The  cypress  twig-borer,  PhlceoHinu^  punctatus  I^ec,  is  a  small  brown  scolytid 
beetle  scarcely  more  than  one  eighth  of  an  inch  long,  which  bores  into  the  cypress 
twigs  usually  In  the  axils  of  the  branches.  The  twigs  often  break  at  these  tunnels, 
thus  resulting  In  severe  pruning  of  hedges.  Particular  damage  has  been  reported 
at  Napa,  Cal.,  this  spring.  It  was  reported  from  Oceanside,  San  Diego  County,  last 
year. 

O.  E.  Bremner,  deputy  horticultural  commissioner  of  Sonoma  County,  has  sent  in 
specimens  of  the  yellow  currant  or  gooseberry  fruit  fly,  Epochra  canadensis  Loew. 
This  insect  Is  also  quite  common  in  other  sections  of  middle  California. 

Specimens  of  the  cherry  fruit  sawfly,  Hoploeampa  cookei  Clarke,  have  been  sent 
In  by  Mr.  J.  E.  Hassler,  county  commissioner  of  El  Dorado  County,  from  Placervllle, 
And  by  D.   F.   Norton,  county  commissioner  of  Nevada  County,    from   Nevada  City. 
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NOTES  FROM  THE  COUNTY  COMMISSIONERS. 


El  Dorado  County. 

Mr.  J.  E.  Hassler  has  had  remarkable  success  in  controlling  the 
blister  mite  on  pear  trees,  especially  on  the  fruit,  with  a  lime  spray 
composed  of  twelve  pounds  of  quicklime  to  forty  gallons  of  water. 

Olenn  County. 

At  a  recent  meeting  of  the  Board  of  Supervisors,  Mr.  James  Mills 
heartily  endorsed  the  work  of  Carl  J.  Ley  and  asked  that  he  be  given 
proper  office  and  field  equipment. 

Humboldt  County. 

Mr.  Geo.  B.  Weatherby  is  planning  a  series  of  horticultural  meetings 
in  September  and  has  engaged  the  services  of  the  State  Commissioner 
and  Field  Deputy  to  address  the  meetings. 

Kern  County. 

Mr.  K.  S.  Knowlton  reports  very  serious  damage  to  young  orange 
trees  in  the  county  by  the  tenebrionid  beetle,  Eleodes  omissa  var. 
horealis  Blaisd.  He  has  inaugurated  experiments  against  this  insect 
by  spraying  with  lead  arsenate  and  Paris  green. 

Los  Angeles  County. 

Mr.  William  Wood  reports  remarkable  success  in  the  control  of  the 
black  peach  aphis,  Aphis  persicw-niger,  with  **  Black  Leaf  40"  spray. 

Modoc  County. 

Mr.  0.  C.  McManus  has  lately  been  appointed  county  horticultural 
commissioner  of  Modoc  County.  He  was  the  only  candidate  who 
passed  the  examination  May  1st.  He  is  very  actively  engaged  in  his  new 
duties  and  finds  plenty  to  do. 

Riverside  County. 

Mr.  R.  P.  Cundiff  has  just  completed  a  very  thorough  inspection 
tour  of  his  county. 

San  Diego  County. 

The  supervisors  have  wisely  provided  their  county  horticultural 
commissioner  with  an  automobile,  which  enables  him  to  do  an  immense 
amount  of  practical  field  work  and  to  keep  in  close  touch  with  the 
problems  of  the  growers. 

Shasta  County. 

Mr.  George  Lamiman  is  conducting  an  active  campaign  against  tlie 
oak  rot  fungus,  ArmUlaria  ynellca. 
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Sonoma  County. 

Mr.  A.  R.  Qallaway  and  Mr.  O.  E.  Bremner  have  conducted  a  very- 
thorough  spraying  campaign  in  their  county  this  spring,  which  should 
result  in  a  crop  of  clean  fruit. 

Sutter  County. 

Mr.  H.  P.  Stabler  is  planning  to  make  extensive  exhibits  of  products 
raised  in  his  county  in  a  large  building  recently  purchased  by  the 
supervisors.  According  to  dispatches  he  has  already  established  an 
ojBBce  and  display  room  in  the  building  and  other  improvements  are 
being  made  at  his  request. 

Ventura  County. 

Upon  the  findings  of  Mr.  H.  S.  Fawcett,  plant  pathologist  of  the 
State  Commission  of  Horticulture,  Mr.  R.  S.  Vaile  is  advising  his 
citrus  growera  to  discontinue  the  use  of  neat's-foot  oil  for  gummosis 
and  to  use  Bordeaux  paste  instead. 

Yolo  County. 

Mr.  George  H.  Hecke  has  been  a  recent  visitor  to  the  State  Commis- 
sioner's office.  He  reports  conditions  in  his  county  as  being  very  good 
considering  the  year. 

Yuba  County. 

Mr.  Geo.  W.  Harney  reports  that  so  far  this  spring  he  is  unable 
to  find  any  trace  of  the  citrus  white  fly  in  Marysville. 
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QUARANTINE  STATISTICS. 


By  Fbbdibrzck  Maskbw^  Chief  Deputy  Quarantine  Officer,  San  FranclBCO,  Cal. 

With  the  passing  of  the  month  of  April  ended  the  first  year  in 
which  the  writer  has  had  charge  of  the  State  Horticultural  Quarantine 
service  with  headquarters  at  the  port  of  San  Francisco.  Several 
changes  have  been  instituted  in  the  methods  of  conducting  the  service 
during  that  period,  and  the  inspection  force  has  also  been  increased. 
For  the  direction  of  future  policies  it  was  considered  necessary  to 
obtain  a  tabulated  form  of  the  results  of  the  work  under  these  new 
methods.  With  that  end  in  view  a  comparative  analysis  of  the  statis- 
tics covering  a  period  of  two  consecutive  years'  work  of  the  force 
employed  has  been  compiled  by  Miss  E.  Clare  Dutton,  clerk  of  the 
divipion.  The  findings  are  such  as  to  make  this  department  feel  justi- 
fied in  publishing  them,  and  the  same  are  herewith  presented: 

Importations  of  Horticultural  Products. 


From  May  1,  1911,  to  April  80,  191t. 

Ships   Inspected    348 

Total    parcels    intercepted 654,107 

Parcels  in  baggage  of  passengers 

and  crew   1,828 

Express   shipments    

San  Mateo  County  shipments 16 


From  May  1,  191t,  to  ApHl  SO,  1918. 

Ships   inspected    419 

Total    parcels    intercepted 701,986 

Parcels  in  baggage  of  passengers 

and  crew   3,399 

Express   shipments    1,971 

San  Mateo  County  shipments —  167 


In  an  attempt  to  digest  the  comparative  value  of  the  foregoing  it 
is  my  opinion  that  419  against  348,  an  increase  of  71  ships  inspected 
in  a  similar  period  of  time,  is  largely  if  not  entirely  a  matter  of  natural 
fluctuation  in  trade  conditions,  and  the  same  may  be  considered  in  the 
case  of  701,986  against  654,107,  a  gain  of  47,879  parcels  of  horticul- 
tural products  in  our  favor. 

The  items  worthy  of  careful  consideration,  and  which  are  by  far 
the  most  important  in  my  opinion,  are  the  ones  concerned  with  the 
parcels  of  horticultural  products  intercepted  in  the  baggage  of  the 
passengers  and  crews.  This  is  where  the  contraband  material  is  usually 
found,  and  it  was  for  the  purpose  of  strengthening  this  branch  of  the 
service  that  I  asked  for  and  was  granted  two  additional  inspectors. 
In  view  of  all  the  publicity  that  has  been  given  to  this  matter  during 
this  period,  as  well  as  the  co-operation  of  the  Federal  Government, 
0,399  against  1,828,  a  gain  of  2,571  parcels  in  one  year  from  this 
source  is  an  object  lesson  which  I  consider  supports  my  previous 
judgment  of  the  necessity  of  augmenting  the  inspection  force. 

One  of  the  first  things  I  set  in  motion  after  taking  charge  of  this 
work  was  a  systematic  study  of  all  the  avenues  of  entrance  into  the  port 
of  San  Francisco  that  were  open  to  horticultural  products,  for  the 
purpose  of  locating  leaks  in  the  quarantine  service.  The  items  set 
down  in  the  table  as  express  shipments  are  proof  that  such  leaks  existed. 
In  editing  the  daily  reports  of  the  inspectors  I  soon  noticed  the  absence 
of  shipments  by  express,  and  a  search  of  the  books  showed  that  none 
such  had  been  inspected  or  recorded  for  a  year  previous.     It  required 
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both  persistent  and  positive  eflEorts  to  permanently  stop  this  leak,  but 
it  is  now  one  of  the  most  perfectly  working  phases  of  the  quarantine 
work,  and  has  yielded  up  from  the  express  office  in  the  Ferry  Building 
1,971  parcels  of  horticultural  products  that  come  under  our  jurisdic- 
tion in  a  space  of  ten  months.  Out  of  this  mass  of  material  we  inter- 
cepted and  destroyed  44  lots  of  fruit  fly  material,  1  lot  of 'white  fly 
material,  and  1  lot  of  contraband  peach  trees. 

As  a  result  of  the  enforcement  of  the  provisions  of  section  1  of  the 
state  quarantine  law  in  the  matter  of  arrival  of  interstate  shipments, 
it  became  incumbent  upon  us  to  attend  to  this  same  class  of  material 
arriving  at  points  in  San  Mateo  County.  This  has  monopolized  a  great 
deal  of  valuable  time,  but  we  have  kept  up  the  work  and  it  has  yielded 
good  returns. 

Enforcing  the  Federal  quarantines  on  material  from  European 
points  has  brought  some  interesting  developments  in  our  dealings  with 
the  parcel  post,  and  the  performance  of  work  that  should  be  the  duty 
of  a  county  horticultural  commissioner  has  kept  us  busy.  To  all  of 
those  who  are  sufficiently  interested  in  this  work  to  read  the  foregoing 
it  must  be  apparent  that  the  quarantine  service  has  not  remained 
stationary.  In  the  opinion  of  the  writer,  who  believes  that  the  service 
is  still  far  from  being  perfect,  the  progress  for  the  year  has  been 
satisfactory. 
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By  Frbdkrick  Maskbw,  Chief  Deputy  State  Quarantine  Officer  and  Federal  Quaran- 
tine Officer^  San  Francisco,  Cal. 

When  Alexander  Craw  in  November,  1899,  at  the  Port  of  San  Fran- 
cisco detected  the  maggots  in  a  shipment  of  oranges  from  Acapulco,  he 
established  the  first  outpost  of  a  picket  line  that  now  encircles  the  entire 
United  States.  The  passing  by  Congress  of  the  Plant  Quarantine  Act 
on  August  20,  1912,  created  the  Federal  Horticultural  Board,  and  one 
of  the  first  acts  of  that  body — after  a  thorough  investigation  of  the 
men  and  their  methods  of  inspection — was  to  enlist  the  services  of  the 
State  quarantine  officers  of  California  as  collaborators  of  the  United 


Fia.  334.  Various  stages  of  the  Mexican  orange 
maggot  and  some  of  the  common  host  fruits  In- 
cluding oranges,  guavas  and  mangoea  (From 
Commission  de  Parasltologia  Agrlcola,  Mexico. 
Photo  by  Chatterley.) 

States  Department  of  Agriculture.  Notice  of  Quarantine  No.  5 
(foreign)  The  Mexican  fruit  fly,  was  declared  on  January  15,  1913, 
and  the  embargo  maintained  for  twelve  years  at  every  port  of  entry  on 
the  coast  line  of  California  was  at  once  extended  to  every  port  of  entry 
in  the  United  States.  Working  in  conjunction  with  the  Federal  Horti- 
cultural Board  and  the  State  Commissioner  of  Horticulture,  the  writer 
of  this  article  investigated  in  person  the  methods  employed  by  the 
United  States  Customs  officers  in  putting  into  execution  the  provisions 
of  Quarantine  No.  5  at  every  port  of  entry  along  the  international 
boundary  line  from  Yuma,  Arizona,  to  Brownsville,  Texas. 
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At  Nogales  where  the  Southern  Pacific  of  Mexico  enters  the  United 
States,  I  watched  the  interception  of  pedestrians  crossing  the  line,  and 
assisted  in  searching  the  baggage  of  passengers  who  came  in  by  rail. 
The  quarantine  on  fruit  is  maintained  and  its  real  purpose  clearly  com- 
prehended by  those  in  authority  at  this  point.  At  Naco,  Collector 
Randall's  duties  in  this  matter  are  light,  the  movement  of  fruit  being 
in  the  opposite  direction,  from  the  United  States  into  the  great  mining 
town  of  Cananea  located  forty  miles  away.  Records  show  the  only  im- 
ports of  fruit  to  be  Sonora  oranges  via  Lomas  and  Del  Rio  en  route  in 
bond  for  foreign  points.  No  local  traffic  from  this  point  can  reach  fruit 
growing  or  fruit  fly  districts  in  Mexico.  At  Douglas  a  pernicious 
practice  formerly  prevailed.  Mexican  oranges  in  carload  lots  were 
routed  through  in  bond  to  Agua  Prieta  and  eventually  brought  back 
across  the  line  in  small  quantities  to  be  distributed  in  Douglas  and 
adjoining   towns   in    Arizona.      Collector   Fitzherbert   has    effectually 


FlQ.  335. 


Street  car  from  Mexico  at  El  Paso,  Texas,  stopped  and  searched  at  the 
International  line  by  federal  officers.      (Original.) 


stopped  all  such  procedures  a.s  this,  and  no  Mexican  fruit  can  now 
pass  into  the  United  States  at  this  point.  The  railroad  crossing  the 
international  line  at  Douglas  reaches  only  to  Naco  Zari,  about  ninety 
miles  south.  No  fruit  of  any  kind  is  grown  in  the  territory  tributar>- 
to  this  road.  There  is  no  railroad  crossing  at  Columbus  in  New  Mexico ; 
a  cattle  trail  stretches  its  interminable  length  into  the  desert  on  either 
side  of  the  national  boundary.  Here  the  simple  question  of  distance  is 
a  protection  that  automatically  protects,  and  precludes. the  possibility 
of  brin^in^  in  fruit  by  any  of  the  methods  of  transportation  available 
on  this  route.  Nevertheless,  the  Customs  inspector  stationed  at  this  port 
has  his  orders  to  confiscate  and  destroy  all  fruit  that  he  may  encounter. 
El  Paso  is  the  crux  of  this  (luarantine  situation  on  the  border.  Here 
arrive  trains  over  the  Mexican  national  lines  from  all  the  fruit  fly 
districts  in  Mexico.  Under  normal  conditions  the  tourist  traffic  is  larpe 
in  volume  and  constitutes  the  real  danger.  Curiosity  is  inherent  in 
each  of  us,  and  the  all  too  common  antaironi.sm  to  any  attempt  to  regu- 
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late  personal  tastes  by  enacted  laws  applies  equally  to  contraband  fruit 
as  otherwise.  ** Uncle''  Joe  Dwyer,  the  veteran  inspector,  courteous, 
alert,  implacable,  is  master  of  this  traflfic  situation.  By  the  courtesy  of 
Collector  Sharp  I  was  enabled  to  observe  and  study  all  the  methods 
employed  in  maintaining  a  quarantine  against  the  Mexican  fruit  fly 
at  this  important  port  of  entry.  Using  the  drastic  measures  in  vogue 
at  San  Francisco  as  a  standard  of  comparison,  I  came  away  convinced 
and  satisfied.  All  passenger  trains  are  stopped,  held  and  boarded  at 
the  international  line  by  United  States  Customs  and  Immigration 
oflScers.  All  passengers  are  registered,  their  belongings  searched,  and 
all  fruit  as  well  as  all  other  articles  of  contraband  confiscated.  The 
train  in  charge  of  the  United  States  officials  then  proceeds  to  the  Union 
depot  where  all  trunks  and  packages  are  taken  into  the  inspection  room, 
opened  and  searched. 

Going  into  Mexico  via  Stanton  street,  traversing  the  principal 
thoroughfares  of  Juarez  and  returning  into  El  Paso,  street  cars  run 
on  a  fifteen  minute  schedule.  I  made  the  round  trip  over  this  route 
several  times  before  presenting  my  credentials  to  the  Ignited  States 
Customs  officials.  In  each  instance  when  the  returning  ear  reached 
the  United  States  boundary  line  it  was  stopped  and  boarded  by  a 
Customs  inspector,  an  immigration  officer  and  a  soldier.  In  common 
with  all  other  passengers  I  was  interrogated  concerning  my  puT'chases 
made  in  Mexico,  compelled  to  open  and  submit  their  contents  to  inspec- 


Fio.  336.  The  International  bridge  at  Brownsville,  Texas.  Federal  officers 
waiting  to  Inspect  passengers  and  their  baggage  on  a  train  arriving  from 
Mexican  points.      (Original.) 


tion,  and  requested  to  stand  up  for  a  closer  scrutiny.  Later  I  associ- 
ated myself  with  the  inspectors  stationed  on  these  bridges,  witnessed 
their  examination,  not  alone  of  the  car  passengers  but  of  every  person 
coming  out  of  Mexico.  No  contraband  fruit  is  crossing  the  dead  line 
here. 

Eagle*  Pass  in  times  of  peace  is  also  an  important  railroad  crossing. 
The  difference  of  opinion  at  present  prevailing  along  the  border  as  to 
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which  faction  shall  collect  the  Customs  duties  has  caused  traflSc  by  rail 
from  all  Mexican  points  to  cease.  Here,  as  at  all  other  points  of  entry, 
orders  to  all  concerned  are  to  confiscate  all  host  fruits  of  Trypeta  ludens 
found  attempting  to  cross  the  line.  I  found  a  copy  of  these  orders 
together  with  a  list  of  the  fruits  quarantined,  tacked  on  the  wall  of  the 
Customs  office  located  midway  on  the  international  bridge.  A  day 
spent  at  this  point  observing  what  happens  to  all  of  those  who  are 
returning  with  their  purchases  of  carne,  verdugas  and  fruita  made  in 
the  Municipal  market  at  Porfirio  Diaz  would  satisfy  the  most  captious 
that  this  avenue  of  entrance  is  closed  to  the  fruit  flies. 

Laredo  is  connected  by  rail  with  all  points  in  the  Republic.  Through 
this  port  of  entry  came  into  the  United  States  the  bulk  of  the  com- 
mercial shipments  of  oranges  from  Mexico  prior  to  the  issuance  of 
Notice  of  Quarantine  No.  5.  The  best  criterion  that  a  student  can  use 
to  judge  of  the  effect  of  this  order  in  stopping  all  imports  of  quaran- 
tined fruits  from  crossing  the  line  or  being  locally  distributed  in  this 
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Fig.     337,  Fruit  In  the  municipal  market  at  Neuva  Laredo,  Mexico.      (Original.) 


vicinity,  is  the  bitter  comments  of  many  of  those  who  live  or  do  busi- 
ness in  the  city  of  Laredo.  The  importance  also  of  confiscating  the 
individual  specimens  of  fruit  found  in  the  possession  of  both  through 
and  local  travelers  is  fully  realized  and  put  into  effect  by  those  whose 
official  duty  it  is  to  search  for  contraband  articles  both  on  the  trains 
and  on  the  bridge. 

At  Brownsville  an  opportunity  of  demonstrating  the  positive  neces- 
sity of  this  quarantine  order  presented  itself.  During  my  visit  a 
passenger  train  arrived  from  the  city  of  Mexico,  the  first  to  come 
through  in  six  weeks.  On  the  international  bridge  in  company  with  the 
Immigration  officers,  the  Customs  inspectors  and  Dr.  Fairchild  of  the 
Public  Health  service,  I  boarded  this  train  and  took  a  part  in  searching 
the  baggage.  Among  other  things  we  found  about  twenty-five  oranges. 
Five  of  these  were  found  in  the  hand  bag  of  a  through  passenger  in  the 
pullman  coach;  fine,  smooth,  thin-skinned  fruit,  without  any  external 
blemish,  and  encased  in  wrappers  bearing  the  following  legend  printed 
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in  colors:  ** Hacienda  Vista  Hermosa,  El  Cercado  Nuevo  Leon.''  In 
the  Customs  baggage  room  at  the  depot  in  Brownsville  I  opened  these 
oranges,  found  the  maggotts  of  the  Mexican  fruit  fly,  and  before 
destroying  them  exhibited  the  same  to  the  oflScials  whose  duty  it  is  to 
confiscate  all  such  fruit.  This  was  an  object  lesson  of  value,  the  effect 
of  which  will  be  lasting,  and  the  story  of  this  same  finding  will  eventu- 
ally pass  from  station  to  station  along  the  entire  length  of  the  border. 

There  are  many  minor  ports  of  entry  along  the  border  other  than 
those  which  I  have  enumerated.  At  all  of  these  I  found  in  force  the 
same  imperative  orders  to  prevent  the  passing  of  quarantined  fruits. 
The  very  nature  of  the  country  through  which  these  routes  pass  is  in 
itself  the  best  possible  protection,  and  in  the  matter  of  danger  from 
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Fio.  338.     Mexican  mangoes  taken  In  the  parcels  post.      (Photo  by  L.  A.  Whitney.) 

infested  fruit  found  in  the  Municipal  markets  of  the  Mexican  border 
towns,  (most  of  which  I  visited),  the  absence  of  any  growing  host 
fruits,  in  fact,  any  evidence  or  possibility  of  cultivation  for  many  miles 
contiguous  to  either  side  of  the  line  from  Yuma  to  Brownsville  pre- 
cludes the  possibility  of  such  fruit  flies  as  emerge  from  the  fruit  in 
these  markets  finding  a  local  host  upon  which  to  perpetuate  themselves. 
The  railroad  crossings  and  the  through  passengers  are  the  true  source 
of  possible  contamination  of  our  orchards,  and  all  fruit  passing  through 
these  is  now  controlled  by  the  United  States  Customs  inspectors. 

At  the  coast  ports  of  entry  in  California  there  has  always  been 
co-operation  between  the  two  services.  This  grew  up  as  a  result  of 
daily  association  and  mutual  appreciation  of  each  other's  endeavors  and 
interests  in  their  individual  duties,  and  was  entirely  voluntary.  With 
the  advent  of  the  United  States  Department  of  Agriculture  into  this 
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horticultural  quarantine  work  the  co-operation  of  the  United  States 
Treasury  Department  was  promptly  obtained  and  official  orders  in  the 
nature  of  Treasury  Decisions  were  sent  out  broadcast.  A  '*T.D."  in 
the  Customs  service  is  the  same  as  a  general  order  to  an  army;  it  is 
imperative,  absolute,  final;  admits  of  no  deviation,  and  meets  with 
none;  means  just  what  it  says;  applies  to  every  individual  in  the 
service,  and  is  carried  out  to  the  letter.  If  a  **T.D."  prohibits  any 
article  from  passing  a  stated  point,  that  is  all  there  is  to  it ;  the  article 
in  question  does  not  pass.  As  an  illustration  of  this  statement,  I  have 
stopped  writing  this  article  at  this  point  long  enough  to  inspect  a  ship- 
ment of  Mexican  mangoes  that  were  turned  over  to  one  of  my  inspectors 
on  this  25th  day  of  June,  1913,  by  the  Customs  inspector  at  the  San 
Francisco  post  office ;  a  package  by  registered  parcel  post  from  Mexico 
addressed  to  Luisa  de  Antonio,  12  Scott  street,  San  Francisco,  in  which 
were  found,  confiscated  and  destroyed  thirteen  mangoes. 

For  the  permanent  peace  of  mind  of  the  fruit  growers  of  California 
in  so  far  as  the  Mexican  fruit  fly  is  concerned,  I  herewith  reproduce  a 
Treasury  Decision  that  I  found  in  evidence  at  every  port  of  entry  on 
the  boundary  line  between  Mexico  and  the  United  States,  and  what  is 
more  to  the  point,  I  found  the  provisions  set  forth  in  the  same  being 
put  into  eflEect: 

TRBA8URT  DEPARTMBNT,  UNITED  STATES  CUSTOMS   SERVICE, 
OPPICB  OF  THE  COLLECTOR. 

To  Cuatoma  Jnapectora: 

"Referred  to  Notice  of  Quarantine  No.  5,  (Foreigrn),  under  the  Plant  Quarantine 
Act  of  Auerust  20,  1912,  (T.D.  33110),  prohibiting  the  Importation  from  Mexico  of 
certain  fruit,  the  Secretary  of  Aerrlculture  requests  that  your  attention  be  called 
strongly  to  the  desirability  of  excluding  all  fruit  covered  in  this  Notice  of  Quarantine. 

The  Secretary  adds  that  the  danger  from  a  small  quantity  of  fruit  which  may  be 
carried  by  travelers  In  their  hand  baggage  Is  as  great,  if  not  greater,  than  that  which 
might  be  ofTered  for  commercial  entry,  and  that  such  travelers  if  en  route  for  Cali- 
fornia, for  example,  might  easily  carry  Mexican  oranges  with  them  into  the  citrus 
districts,  and  finding  them  wormy  throw  them  out  of  the  car  windows  or  otherwise 
dispose  of  them,  thus  introducing  the  Mexican  orange  maggot  into  the  very  heart  of 
our  most  important  citrus  district  The  Secretary  desires,  therefore,  that  you  be 
made  fully  cognizant  of  this  danger. 

For  the  reasons  above  set  forth,  you  are  enjoined  to  observe  the  greatest  care  to 
exclude  all  the  fruit  in  question." 

The  fruits  referred  to  are  Oranges,  Sweet  Limes,  Mangoes,  Achras,  Sapotes,  Grape- 
fruit, Peaches,  Guavas,  and  Pluma     (T.D.  83071,  33110,  33247.)*' 

Try  and  realize  what  this  means.  The  rank  and  file  of  that  great 
army  the  United  States  Customs  service,  awakened  to  a  true  sense  of 
the  fact  that  there  are  other  things  more  permanently  injurious,  more 
deadly  and  fatal  to  California's  future  than  opium;  that  in  the  final 
analysis  a  maggoty  mango  is  more  to  be  dreaded  as  an  ultimate  treasury 
depleter  than  all  the  diamond  smugglers  that  ever  crossed  the  border; 
that  the  finding  and  confiscation  of  fruit  fly  material  is  one  of  the  para- 
mount purposes  of  searching  personal  baggage  and  ships'  interiors;  that 
a  string  bean  has  now  as  much  significance  aa  a  string  of  pearls,  and 
you  will  begin  to  obtain  a  true  perspective  of  the  system  of  protection 
that  has  developed  mainly  as  a  result  of  the  practical  persistent  work, 
the  examples  and  the  precepts  set  and  maintained  by  the  horticultural 
quarantine  officers  of  the  State  of  California. 
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THE  KIND  OF  FRUIT  THAT  PAYS. 

By  Geo.   P.   Weldon,  Chief  Deputy  Commissioner  of  Horticulture,   Sacramento,  Cal. 

California  is  noted  for  its  splendid  fruits,  and  the  climate  of  the 
State  is  such  that  a  great  diversity  of  them  may  be  grown.  Certain 
sections  are  found  to  be  best  adapted  to  the  growing  of  certain  fruits, 
and  the  prospective  orchardist  can  find  practically  anything  to  his 
liking  somewhere  within  the  State. 

The  kind  of  fruit  that  one  should  grow  will  depend  largely  upon 
what  has  been  tested  in  the  particular  locality  w^here  he  settles  and 
which  has  proven  a  success. 

It  matters  not  whether  peaches,  apricots,  apples,  pears,  prunes, 
oranges,  lemons,  or  cherries  are  grown,  the  one  rule  holds  true,  that 
only  good  fruit  will  command  the  best  prices.  The  variety  of  a  par- 
ticular kind  of  fruit,  whether  citrus  or  deciduous,  may  mean  much  but 
size  and  quality  usually  mean  much  more.  Small,  scabby,  ill-shapen 
fruit  is  not  desirable,  and  the  man  who  neglects  his  orchard  to  the 
extent  that  his  fruit  will  be  of  low  grade  must  surely  take  the  con- 
sequences in  the  way  of  poor  prices,  and  often  failure,  where  success 
should  be  his. 

The  statement  has  often  been  made  that  there  are  more  fruit  growers 
than  orchardists.  California  may  well  boast  of  her  orchardists.  As  a 
class  I  am  told  they  are  men  who  could  succeed  in  almost  any  other  line 
of  business.  Many  of  them  are  college  or  university  graduates.  Up-to- 
date  scientific  methods  appeal  to  them,  and  no  efforts  are  spared  to 
check  disease  when  it  appears ;  to  fight  insect  pests  that  threaten  their 
crops ;  to  prune  intelligently ;  to  fertilize  properly ;  in  fact,  to  do  every- 
thing that  tends  to  improve  the  size,  appearance,  and  quality  of  their 
fruit. 

There  are  three  things  that  are  of  great  importance  in  practically 
everj'^  orchard,  viz,  fertilization,  pruning  and  thinning.  Besides  these 
there  are  often  insect  pests  or  fungous  diseases  that  require  attention. 
Spraying  may  have  to  be  done  to  control  certain  of  thejse,  and  the  man 
who  studies  his  orchard  so  that  he  knows  how  and  when  to  fertilize, 
when  to  prune,  when  to  thin  and  when  to  spray  for  insect  pests  or 
diseases,  is  the  man  who  is  going  to  make  the  greatest  success. 

It  is  true  that  there  are  many  troubles  of  the  orchard  that  are  not 
well  enough  understoood  so  that  they  may  be  controlled,  and  it  is  neces- 
sary to  be  constantly  alert,  ready  to  experiment  with  things  that 
promise  to  give  aid,  and  to  co-operate  with  those  who  are  giving  their 
time  to  the  solution  of  such  problems. 

None  of  the  specific  problems  that  we  have  will  be  discussed  in  this 
article,  but  from  time  to  time  it  is  hoped  that  some  of  these  may  be 
taken  up  in  articles  for  the  Bulletin.  There  are  many  conditions  of 
soil,  climate  and  locality  that  must  be  considered  in  making  recom- 
mendations for  the  care  of  an  orchard.  The  field  w^orker  should  bring 
himself  into  close  touch  with  all  these  problems  throughout  the  State 
that  so  vitally  effect  the  srrade  and  quality  of  our  fruit. 

Many  illustrations  might  be  given  of  good  fruit  selling  for  a  good 
price  and  bringing  a  nice  profit  to  the  grower,  while  poor  fruit  on  the 
same  market  brought  nothing.     Cases  of  this  kind  are   familiar  to 
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practically  every  man  who  reads  the  Bulletin,  and  it  is  not  necessary 
to  mention  any  specific  ones. 

Too  often  the  fruit  grower  has  been  misled  to  think  that  success  will 
come  easy  to  any  one  who  owns  an  orchard.  This  idea  should  be  dis- 
couraged in  every  way  possible.  Success  will  come  to  the  grower  who 
is  not  afraid  to  roll  up  his  sleeves  and  work ;  who  is  willing  to  listen  to 
the  advice  of  neighbors  who  have  succeeded ;  who  is  willing  to  read  and 
determine  the  best  methods  in  vogiie  for  the  various  operations  of  his 
business.  Any  man  can  grow  fruit  trees  and  poor  fruit,  but  it  takes 
an  orchardist  to  grow  the  best  trees  and  the  best  fruit. 


ORCHIDS   AND   THEIR   SCALE   PESTS   AS   FOUND   AT   TEE 
PORT  OF  SAN  FRANCISCO. 

By  B.  B.  Whitnist^  State  Quarantine  Inspector,  San  Francisco,  CaL 

The  orchids  form  a  vast  group  of  plants,  (about  10,000  species). 
Inunense  sums  are  paid  for  new  plants.  The  price  paid  for  novelties 
causes  collectors  to  scour  every  part  of  the  tropics,  risking  their  lives 
in  the  mountains,  jungles  and  fever-haunted  swamps  in  search  of  these 
plants.  It  is  probable  that  large  sums  for  single  plants  have  been  paid 
more  frequently  for  orchids  than  for  any  other  class  of  plants.  Large 
quantities  of  orchids  are  annually  imported  to  replenish  hothouses. 
There  never  has  been  any  distinct  orchid  craze  followed  by  a  severe 
reaction,  as  in  the  case  of  the  tulip,  dahlia,  zinnia,  camellia,  etc.,  but  the 
interest  has  gradually  extended,  and  is  likely  always  to  increase 
steadily. 

Orchids  may  be  divided  into  three  classes :  saprophytes,  epiphytes  and 
terrestrial  orchids.  True  parasites  are  not  known  to  occur  in  this 
family. 

The  saprophytic  orchids  are  the  most  reduced  forms  devoid  of  chloro- 
phyll, and  depending  for  their  carbon  food  upon  the  organic  matter  of 
the  humus  in  which  they  grow.  The  subterranean  stem  or  rhizome  con- 
sists of  a  much  knotted  coral-like  mass,  wbieh  takes  the  place  of  roots. 
In  most  species  the  rhizome  has  been  found  to  be  infested  with  a  fungus, 
by  means  of  which  organic  matter  of  the  humus  is  absorbed  and  trans- 
formed into  compounds  available  to  the  plant. 

The  epiphytic  orchids  exhibit  the  most  varied  forms.  These  inhabit 
branches  of  trees,  dead  trunks,  and  often  bairen  rocks,  in  tropical  or 
subtropical  countries  where  a  part  of  the  year  is  unfavorable  to  growth. 
As  a  result  of  this  they  have  developed  special  food  reservoirs,  pseudo- 
bulbs,  terminating  each  season's  growth.  In  this  group  there  are  com- 
paratively few  plants  of  attractive  habit. 

The  terrestrial  species  include  some  of  the  largest  and  most  stately 
orchids  of  the  tropics  as  well  as  most  of  the  orchids  of  the  temperate 
zone.    Many  of  these  are  ornamental  even  when  not  in  flower. 

Fruit  growers,  as  a  rule,  are  not  much  concerned  about  orchids, 
neither,  as  a  rule,  is  the  quarantine  officer,  but  the  latter  is  vitally  con- 
cerned about  the  insect  pests  that  he  finds  invariably  associated  with 
the  consignments  of  these  valuable  plants  that  he  very  often  is  called 
upon  to  examine.    The  following  list  of  scale  insects  that  the  writer  has 
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detected  and  caused  to  be  destroyed  upon  orchids  entering  the  port  of 
San  Francisco,  contains  the  names  of  a  great  number  that  are  well 
known  tree  pests  in  different  parts  of  the  world : 

The  following  list  contains  all  the  species  listed  by  Cockerell  as 
attacking  orchids,  excepting  seven.  It  also  contains  ten  species  not 
listed  by  the  same  author : 

Scale  pmL  HmblUt. 

Conchaspia  spe. Mexico 

Aaterolecanium  epidendri South  America 

Ceroputo  and  Pulvinaria  sps. South  America 

Vinsonia  atelUfera Mexico 

Eucalytnwruitus  perforatu$ England 

Coccu»  aouminatus Hawaiian  Islands 

SaisMetia  hemisphtBrica Mexico 

Diaspis  haisduvalii South  America  and  Enji^land 

Dia$pi9  cattley<B England 

Diasf)ia  echinooacti South  America 

Hemichumcspia  aspidistra England 

Hemichionaspis  spe. Manila 

Fiorinia  sps. Manila 

Aspidiotus  cyanophylli Mexico 

Aspidiottts  hedera Conservatory,  Golden  Gate  Park,  San  Francisco 

Ghrysomphalus  alienus London 

Chrysomphalus  aonidum Conservatory,  Golden  Gate  Park,  San  Francisco 

Ghrysomphalus  hifortnis South  America 

Chrysomphalus  hiformis  cattlcyw Jamaica 

Chrysomphalus  dictyospermi  var.  arecte Golden  Gate  Park,  San  Francisco 

Lepidosaphes  cocculi Manila 

Lepidosaphes  palUda Java 

Lepidosaphes  sps. South  America 

Parlator%a  mangiferm Singapore 

Parlatoria  pcrgandii Conservatory,  Golden  Gate  Park,  San  Francisco 

Parlatoria  proteus Orient 

Parlatoria  sps. Manila 

Parlatoria  pseudaspidiotus   Recorded   in    India 

The  following  seven  species  listed  by  Cockerell  have  not  been  taken  so 
far  at  the  port  of  San  Francisco : 

Conchaspis  angreeci, 
Asterolecanium  aureum. 
Pulvinaria  (hrassiw)  floccifera, 
Ctenochiton  elongatus. 
Cocci/ s  hesperidum. 
Fiorinia  stricta. 
Lepidosaphes  pinna formis. 

The  working  out  and  identifying  of  the  foregoing  material  was  a 
task  of  some  magnitude,  considering  that  all  of  it  had  to  be  done  during 
the  rare  intervals  that  have  occurred  in  the  regular  routine  work  of  the 
quarantine  service ;  but  the  series  of  splendid  specimens  that  this  work 
has  added  to  the  State  collection  amply  justified  the  effort. 
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THE  SEED  LAW  AND  THE  STATE  SEED  OBOWEBS'  ASSO- 
CIATION IN  WASHINGTON. 

By  LouisB  M.  Allen,  State  Seed  Analyst,  Seattle,  Washington. 

In  1909  the  legislature  of  Washington  enacted  a  law  relating  to  the 
sale  of  and  fixing  the  standard  of  purity  of  agricultural  seeds.  The 
enforcement  of  the  law  was  put  in  the  hands  of  the  State  Dairy  and 
Food '  Commissioner.  At  this  time  no  appropriation  w^as  made  for 
carrying  on  the  work,  but  the  legislature  of  1911  appropriated  funds. 
The  work  of  establishing  a  laboratory  was  at  once  begun  and  a  seed 
analyst  was  appointed. 

Briefly,  the  law  is  as  follows: 

All  seed  dealers  are  required  to  label  their  seeds,  giving  a  statement 
of  their  purity  and  specifying  the  kind  and  percentage  of  the  impuri- 
ties, provided  said  seeds  are  below  the  standards  fixed  by  the  act.  If 
they  are  above  the  standards,  the  label  may  bear  the  word  ** Standard." 

The  sale  of  seeds  containing  dodder,  quack  grass,  Canada  thistle,  corn 
cockle,  wild  oats  and  charlock,  is  prohibited. 

Provision  is  made  for  any  person  who  is  going  to  use  the  seed  him- 
self, to  have  it  tested,  free  of  charge,  at  the  State  Seed  Testing  Labora- 
tory. 

The  department  has  made  the  w^ork  educational,  as  far  as  possible. 
Farmers'  meetings  have  been  held,  seed  dealers  visited  and  exhibits 
made  at  State  and  county  fairs  in  various  parts  of  the  State.  In  this 
w^ay  the  people  are  told  of  the  idea  of  the  seed  law,  the  advantage  of 
having  their  seed  tested  and  a  card  with  the  address  of  the  laboratory 
distributed,  so  that  they  may  send  in  samples.  About  four  hundred 
samples  w^ere  tested  last  year. 

In  addition  to  the  educational  work  the  stock  of  dealers  over  the 
State  is  sampled  and  tested  to  show  whether  their  labels  are  correct. 
The  dealers  have  complied  wnth  the  law  and  poor  grades  of  seed  are 
rapidly  disappearing. 

Dodder  is  the  commonest  of  the  **  noxious '*  w^eed  seeds,  as  it  occurs 
in  our  two  most  important  forage  crops,  i.e.,  red  clover  and  alfalfa. 
Wherever  it  is  found  the  lot  of  seed  is  condemned  and  the  dealer 
ordered  not  to  sell  it  in  the  State.  Several  carload  lots  and  many  lots 
of  a  few  tons  or  bags  have  been  condemned  and  shipped  out  of  the 
State.  One  carload  of  alfalfa,  containing  approximately  one  hundred 
dodder  seeds  per  pound  was  shipped  to  Law^rence,  Kansas.  Another 
containing  some  of  the  same  alfalfa  and  red  clover  with  approximately 
six  hundred  dodder  seeds  per  pound  ^vas  shipped  to  Milwaukee,  A 
third  of  alfalfa  went  to  Oregon. 

As  a  result  of  this  movement  for  better  seeds  throughout  the  State, 
a  number  of  men,  interested  in  the  growinjr  of  seeds,  met  at  the  dose 
of  the  State  Grange  meeting  in  June  and  formed  a  temporary  organi- 
zation of  the  State  Seed  Growers'  Association.  Temporary  officers, 
including  an  executive  committee  to  draft  a  constitution  and  by-laws, 
were  elected.     The  aims  of  this  organization  are: 

To  interest  erowers  in  the  production  of  hish  grade  clean  seed. 

Tn  the  production  and  sale  of  varieties  of  seed,  true  to  name,  i.f- 
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applied  especially  to  spring  and  winter  wheat  and  the  different  varieties 
of  both  of  these. 

To  provide  a  ready  market  for  such  carefully  produced  seed  to  which 
the  name  "pedigreed  seed"  is  well  applied. 

For  a  grower  to  be  able  to  say  that  there  was  neither  dodder  nor  any 
other  weeds  growing  in  the  field  where  his  red  clover  seed  was  produced 
should  put  it  far  ahead  of  any  of  the  ordinary  sort  of  seed  offered  for 
sale.  A  large  per  cent  of  the  red  clover  seed  sold  in  this  country  is 
imported  from  Europe,  where  dodder  and  many  other  bad  weeds*  are 
abundant.  Our  commonest  weed  pests  have,  many  of  them,  been 
brought  to  us  in  this  way. 

The  permanent  organization  of  the  Seed  Growers'  Association  will 
undoubtedly  be  completed  in  a  few  months. 

With  the  constantly  increasing  demand  for  better  grades  of  seeds, 
on  the  part  of  both  farmers  and  dealers  in  the  State,  and  the  remarkably 
favorable  conditions  for  seed  production  here,  growing  for  the  market 
should  be  a  very  good  industry.  It  is  true  that  within  the  last  year  a 
vast  improvement  in  the  quality  of  the  seed  offered  for  sale  in  the 
State  is  noticeable.  With  the  combined  efforts  of  the  Commissioner  in 
charge  and  Seed  Growers'  Association,  Washington  farmers  should  be 
able  to  buy  high  grade  clean  seed. 


A  NEW  HOST  PLANT  OF  THE  CALIFORNIA  GRAPE  ROOT- 
WORM. 

(Adoxus  obseurus  Linn.) 
By  Edw.  J.  Branioan^  Field  Deputy,  State  Insectary,  Sacramento,  Cal. 

While  on  a  recent  trip  into  the  high  Sierras  engaged  in  the  regular 
fall  field  work  of  locating  the  winter  hibernating  quarters  of  Hippo- 
damia  convergens  Guer.,  the  native  ladybird  beetle,  which  is  used  so 
extensively  by  California  growers  in  combating  the  attacks  of  various 
species  of  aphids,  my  attention  was  attracted  by  the  very  peculiar  insect 
injury  to  the  leaves  and  roots  of  a  very  large  plant  {Saxifraga  pelt  at  a 
Torr.^)  which  grows  so  abundantly  along  the  borders  of  swift  running 
streams  that  in  many  cases  it  entirely  covers  the  rocks.  The  roots 
extend  into  the  shallow  water  and  the  plant  sends  forth  dense  foliage 
in  such  profusion  as  to  hide  the  water  for  some  distance.  The  leaves 
are  very  large. 

Upon  examination  of  this  plant  I  found  the  leaves  to  appear  like  fine 
net  work,  due  to  the  severe  attacks  of  some  leaf -eating  insect,  and  upon 
closer  inspection  noted  that  this  injury  bore  a  marked  resemblance  to 
the  injury  inflicted  upon  the  foliage  of  the  grape  when  attacked  by  the 
California  grape  root-worm  (Adoxus  obseurus).  The  roots  also  showed 
a  similar  injury. 

Knowing  this  insect  to  occur  practically  all  through  the  Sierra  Nevada 
Moimtains  at  a  great  variety  of  elevations,  ranging  from  the  valley  as 

iJepson  in  his  book — "Flora  of  Western  Middle  California" — has  the  following  to 
say  of  Scucifraga  peltata  Torr. :  "It  is  a  remarkable  species  of  the  Sierra  Nevada  and 
Yollo  Bolly  mountains,  growing  along  swiftly  flowing  mountain  streams;  It  has  peltate 
leaves  one  to  two  feet  in  diameter  and  petioles  two  to  three  and  one  half  feet  high." 
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high  as  the  snow  field  of  Mount  Rainier,  along  the  Sierras  at  an  elevation 
of  10,000  feet,  at  which  altitude  a  few  specimens  had  been  taken,  a 
minute  inspection  of  the  work  upon  Saxifraga  pelt  at  a  was  made,  which 
showed  conclusively  that  it  was  done  by  Adoxiis  obscurus,  which  at 
times  does  considerable  damage  to  vineyards  throughout  the  State. 

A  careful  search  of  the  infested  area  gave  no  sign  of  adults,  which 
was  probably  due  to  the  lateness  of  the  season.  The  damage  to  the 
foliage  was  complete,  the  spaces  between  the  veins  of  the  leaf  having 
the  appearance  of  lace  work  and  the  narrow  slits,  so  characteristic  of 
this  species  on  grape,  were  as  thick  as  they  could  possibly  be,  all  of 
which  strengthened  the  belief  that  Adoxtis  obscurus  had  adapted  itself 
to  a  new  host  plant.  Diligent  search  in  this  and  adjoining  areas  finally 
revealed  a  few  adults,  which  I  at  once  collected  together  with  specimens 
of  leaves  showing  damage  and  brought  the  same  to  the  Insectary,  where 
they  were  identified  as  Adoxus  obscurus.  Later,  our  identification  was 
verified  by  Charles  Fuchs,  of  the  California  Academy  of  Sciences. 

The  specimens  were  collected  in  Canyon  Creek,  which  is  a  tributary' 
of  the  north  fork  of  the  American  River,  Placer  County,  at  an  elevation 
of  3,700  feet,  during  the  latter  part  of  October,  1912. 


DR.  SYLVESTRI'S  WEST  AFRICAN  MISSION. 

By  Harry  S.  Smith,  Superintendent  State  Insectary,  Sacramento,  Cal. 

Anything  that  affects  the  status  of  the  fruit  fly  in  Hawaii  is  of  vital 
importance  to  the  fruit  growers  of  California.  They  will  then  be 
interested  to  know  something  of  the  results  of  Dr.  Silvestri's  recent 
trip  to  the  west  coast  of  Africa  for  the  purpose  of  obtaining,  if  possible, 
parasites  to  use  against  this  pest. 

On  his  way  to  Italy  Dr.  Silvestri  spent  a  day  at  the  State  Insectary 
a  couple  of  weeks  ago.  He  reports  a  most  interesting  and  apparently 
successful  year's  work.  Leaving  his  home  near  Naples  the  first  of  July 
a  year  ago  he  proceeded  directly  to  the  west  coast  of  Africa.  About  six 
months  were  spent  in  the  search  for  the  fruit  fly  and  its  parasites  in 
that  region,  the  remainder  of  the  time  being  occupied  in  traveling  from 
place  to  place,  transportation  being  very  poor  in  that  part  of  the  world. 

Although  a .  great  many  species  of  the  fruit  fly  family  were  en- 
countered, the  Mediterranean  fruit  fly,  Ceratitis  capitata,  was  very 
scarce.  However,  the  habits  of  these  other  flies  are  so  similar  to  that 
of  the  particular  one  which  was  the  object  of  his  search,  that  it  is  hoped 
and  believed  the  parasites  attacking  these  will  also  attack  C.  capiiata. 
Considerable  time  was  spent  in  Nigeria  and  Dr.  Silvestri  makes  the 
statement  that  here  is  the  place  of  all  places  where  the  search  should 
be  carried  on. 

Large  numbers  of  various  species  of  fruit  flies  were  collected  and 
parasites  reared  out  and  brought  to  the  Hawaiian  Islands  alive.  The 
greatest  difficulty  was  experienced  in  keeping  the  material  in  a  living 
state,  due  to  the  fact  that  four  months  were  required  to  make  the 
journey  from  West  Africa  to  Honolulu.  Dr.  Silvestri  found  that  the 
method  so  successfully  used  in  the  gypsy  moth  parasite  laboratory,  that 
of  keeping  the  adult  parasites  in  glass  tubes,  feeding  them  with  droplets 
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of  honey  or  sweetened  water  with  a  leaf  enclosed  for  the  purpose  of 
supplying  the  proper  amount  of  moisture,  was  most  successful  for  his 
purposes.  Cold-storage  was  found  to  be  of  practically  no  value  in  this 
particular  instance. 

Several  hymenopterous  parasites  of  the^  groups  Braconidce,  Procto- 
trypoidea  and  Chalcidoidea  were  found  and  brought  to  the  Islands  in 
a  living  condition. 

The  Hawaiian  entomologists  have  been  leaders  in  this  sort  of  work 
and  have  carried  it  on  with  much  vigor,  and  with  Dr.  Silvestri  to  do  the 
collecting,  it  would  seem  as  though  the  project  should  be  made  a  success 
if  the  thing  can  be  done.  One  of  the  great  diflSculties  with  which  it  is 
necessary  to  contend  is  the  fact  that  the  parasites  so  far  discovered, 
with  one  exception,  are  unable  to  reach  the  maggots  when  they  occur 
deep  beneath  the  skin  of  large  fruit  such  as  oranges.  The  exception 
mentioned  above,  is  a  parasite  found  by  Dr.  Silvestri  on  this  trip,  which 
oviposits  within  the  egg  of  the  fruit  fly.  The  maggot  hatches  from  the 
egg  and  bores  into  the  fruit,  but  no  matter  how  deeply  beneath  the 
surface  it  goes  it  still  bears  within  its  body  the  larvsB  of  the  parasite 
and  will  be  destroyed  before  it  becomes  mature.  This  parasite  would 
seem  to  be  the  most  promising  of  all,  and  it  is  to  be  hoped  can  success- 
fully be  introduced  into  the  islands  and  that  it  will  thrive  in  that 
climate.  The  growers  of  this  State  should  follow  closely  the  work  of  the 
Hawaiian  entomologists,  as  any  reduction  in  the  abundance  of  fruit 
flies  in  the  islands  means  a  reduction  in  our  chances  of  getting  it  in 
California.  The  Mediterranean  fruit  fly  seems  to  be  one  of  the  few 
insects  for  the  control  of  which  there  is  little  hope  in  artificial  methods, 
and  for  this  reason  Hawaii  is  abundantly  justified  in  sparing  no  efl'orts 
to  secure  and  establish  natural  enemies  of  this  pest. 

The  complete  report  of  Dr.  Silvestri  on  this  mission  will  be  published 
by  the  Hawaiian  Government  during  the  coming  year,  and  should  be 
obtained  bv  all  who  are  interested. 


THE  BRANCH  AND  TWIG  BORER. 

(Polycaon  confertus  Lee.) 

Order — Coleoptera .      Fa  m  I  ly—  Bostrych  I  dae. 

By  E.  O.  Essio,  Secretary  State  Commission  of  Horticulture,  Sacramento,  Cal. 

Summary. 

1.  Considerable  damasre  is  often  done  to  young  trees  by  the  branch 
and  twig  borer  (Polycaon  confertus  Lee). 

2.  This  beetle  is  not  likely  to  continue  destructive  enough  in  any  one 
locality  for  a  period  of  years  to  warrant  the  expense  of  control. 

3.  The  presence  of  the  beetle  is  characterized  by  smooth,  round 
burrows  which  are  usually  located  in  the  axils  of  the  buds  or  small 
branches  or  by  the  broken  twiprs  caused  by  these  burrows. 

4.  The  insects  are  slender,  brown  beetles,  averaging  from  three  to 
five  eights  of  an  inch  long. 

5.  Control  measures  consist  in  cutting  out  and  burning  infested  twisrs 
and  in  destroying  the  beetles  in  their  shallow  burrows  with  a  wire. 
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6.  The  branch  and  twig  borer  is  generally  distributed  throughout  the 
State. 

7.  The  live  oak  appears  to  be  the  native  food  plant  but  grapes  and 
nearly  all  the  pome  fruit  trees  are  attacked. 

Damage. 

Within  the  last  two  months  there  have  been  repeated  calls  to  this 
oflSce  for  information  regarding  an  insect  which  was  apparently  doing 
considerable  damage  to  young  fruit  trees  in  various  sections  of  the 
State.  The  seriousness  of  the  attacks  this  year  led  many  to  believe  that 
a  new  fruit  pest  had  appeared.  In  not  a  few  cases  young  orchards 
have  been  seriously  injured  by  the  excessive  pruning  caused  by  the 
twigs  breaking  off  at  the  burrows  made  by  the  insect.  Large  branches 
are  not  seriously  injured  except  that  the  tunnels  afford  excellent  hiber- 
nating quarters  for  other  insect  pests  and  ready  breeding  places  for 
parasitic  fungi.  The  damage  to  the  small  twigs  is  due  to  the  large 
burrows  which  so  weaken  them  that  they  can  not  sustain  their  own 
weight  and  thus  break.  Small  olive  trees  have  apparently  suffered 
most. 


Fig.  339.  The  branch  and  twig  borer,  Polycaon 
confertua  Lee.  Beginning  at  the  left :  beetle  at 
work  In  burrow;  adult  female  and  male  beetles; 
twig  showing  entrance  of  burrow  ;  twig  broken  at 
the  burrow.     All  natural  size.      (Original.) 

In  spite  of  the  above  record  it  does  not  appear  that  the  insect  has 
ever  been  a  really  serious  pest  except  occasionally.  Records  dating  as 
far  back  as  1883  show  the  same  conditions  to  have  existed  then. 

H.  F.  "Wilson  and  A.  L.  Lovett^  report  the  following  conditions  in 
Oregon:  ** Although  apparently  never  doing  any  amount  of  damage, 
this  insect  is  often  found  attacking  the  stems  and  branches  of  pome 
fruits  and  even  grapes.  *  *  *  They  have  never  been  abundant 
enough  to  cause  any  great  alarm,  but  the  burrows  offer  excellent  oppor- 
tunity for  the  entrance  of  funsri  and  decay  organisms." 

It  is  not  likely  that  the  insect  will  become  a  more  serious  pest  in  the 
future. 


^Biennial  Crop  Post  and  Horticultural  Report,  1911-1912,  p.  161 
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Work. 

The  work  of  the  beetle  is  very  characteristic  consisting  of  clean  round 
burrows  in  the  branches  extending  into  the  pith  or  even  through  to 
the  other  side.  These  burrows  are  usually  from  one  eighth  to  one 
fourth  of  an  inch  in  diameter  and  scarcely  more  than  one  inch  in 
length.  In  making  these  the  beetles  begin  in  the  axil  of  a  bud  or  small 
branch  and  bore  downward.  It  is  not  at  all  difficult  to  find  them  doing 
this. 

Appearance  and  Life  History. 

The  adult  beetles  are  shown  in  Pig.  339.  They  vary  considerably  in 
size  and  are  usually  from  three  to  five  eighths  of  an  inch  long.  They 
are  narrow,  the  head  as  wide  or  slightly  wider  than  the  prothorax. 
The  color  varies  from  light  to  very  dark  brown  and  the  entire  body  is 
covered  with  short,  fine  hairs,  which  are  noticeably  thick  on  the  head 
and  prothorax.    The  movements  are  very  slow  and  deliberate. 

The  life  history  of  the  beetle  is  very  imperfectly  known.  In  1881, 
Matthew  Cooke^  recorded  it  as  a  pest  in  California.  He  supposed  that 
the  eggs  were  deposited  in  forest  trees  within  which  the  larvte  sub- 
sequently lived.  This  belief  was  practically  substantiated  by  the  work 
of  Dr.  F.  E.  Blaisdell,'  who  reared  adults  from  larv8B  in  live  oak  and 
almond  trees.  The  writer  has  been  unable  to  find  other  records  of 
the  young  attacking  orchard  trees. 

In  all  the  instances  noticed  the  adults  are  doing  the  damage.  They 
work  in  the  spring  and  early  summer,  disappearing  as  suddenly  as 
they  came. 

Control. 

At  the  present  there  is  no  known  means  of  preventing  the  attacks  of 
this  borer.  The  only  remedies  suggested  are  to  cut  and  burn  the 
infested  twigs  and  to  destroy  the  beetles  in  the  burrows  by  means  of  a 
short  wire  or  knife  blade.  Both  of  these  are  tedious  and  require  con- 
stant vigilance  to  be  effective. 

Distribution. 

Matthew  Cooke  records  this  insect  from  Solano  and  Sonoma  counties. 
Dr.  Blaisdell  collected  it  in  Calaveras  County.  The  writer  has  received 
it  from,  or  collected  it  in,  the  following  counties:  El  Dorado,  Napa, 
Riverside,  Sacramento,  Tehama.  Ventura  and  Yolo.  To  these  Prof. 
Woodworth  adds  Mendocino,  Santa  Cruz,  Santa  Clara,  Contra  Costa, 
Alameda,  San  Joaquin  and  Butte. 

From  the  above  it  will  be  seen  that  it  is  generally  distributed  through- 
out the  State. 

Food  Plants. 

The  list  of  plants  attacked  by  the  branch  and  twig  borer  is  already 
large  and  is  likely  to  increa*se  with  the  amount  of  orchard  inspection. 
Those  already  known  are:  almond,  apple,  apricot,  cherry,  currant,  ficr, 
grape,  live  oak,  olive,  orange,  peach  and  pear.  The  native  host*  appears 
to  be  the  live  oak. 


^Injurious  Insets  of  the  Orchard.  Vineyard,  etc..  1883,  p.  116. 
•Insect  Life,  Vol.  V,  p.  34. 


Digitized  by  VjOOQIC 


590  THE  MONTHLY  BULLETIN. 

GENERAL  NOTES. 


THE  INTRODUCTION  OF  OALOSOMA  FOR  USE  AGAINST 

THE  OAK  MOTH. 

During  the  past  month  the  California  oak  moth,  Phryganidia  cali- 
fornica,  has  been  doing  very  serious  damage  to  oak  in  this  State  and 
especially  in  the  Santa  Clara  Valley.  Entire  defoliation  is  a  common 
occurrence,  and  with  the  coming  on  of  the  second  brood  very  serious 
damage  will  probably  be  done,  although  this  may  be  prevented  by  the 
attack  of  the  native  parasites  which  are  sometimes  suflScient  to  hold  it 
in  check.  The  recurrence  of  this  moth  every  season  has  led  us  to 
believe  that  an  attempt  to  introduce  Calosoma  sycophanta  to  prey  on 
this  worm  would  be  well  worth  while.  Calosoma  sycophanta  is  a  large 
green  beetle  very  similar  in  appearance  to  our  Calosoma  scrutator,  but 
is  much  more  valuable  for  the  reason  that  the  larvse  of  this  imported 
beetle  are  more  proficient  in  tree  climbing.  Calosoma  sycophanta  has 
been  introduced  by  the  U.  S.  Bureau  of  Entomology  into  New  England 
for  use  against  the  gypsy  moth,  and  this  introduction  has  been  an 
eminent  success.  It  is  probable  that  this  beetle  is,  up  to  the  present 
time,  the  most  efficient  of  all  of  the  introduced  enemies  of  the  gypsy 
moth.  The  credit  for  the  successful  outcome  of  the  experiment  in 
New  England  is  due  to  Mr.  A.  F.  Burgess  and  it  is  through  his  kindness 
and  that  of  Dr.  L.  O.  Howard,  Chief  of  the  Bureau,  that  we  are  sup- 
plied with  a  stock  of  these  beetles  for  use  in  this  State. 

The  insect  is  a  native  of  South  Europe,  being  found  commonly  in 
Southern  France,  Italy  and  Sardinia.  While  the  gypsy  moth  is 
probably  the  food  most  preferred  by  Calosoma  sycophanta,  it  also  feeds 
voraciously  on  many  other  varieties  of  caterpillars,  and  there  is  but 
little  doubt  that  it  will  iSnd  the  California  oak  moth  very  much  to  its 
liking.  The  fact  that  this  moth  is  present  through  a  rather  long  season, 
it  having  more  than  one  generation,  and  the  similarity  of  our  climate 
to  that  of  the  native  habitat  of  this  beetle,  leads  us  to  hope  that  it  will 
thrive  in  California  and  become  a  valuable  factor  in  the  control  of  this 
pest.  As  oak  trees  are  difficult  to  spray  and  as  the  operation  is  very 
expensive,  we  believe  that  this  is  one  of  the  instancei^  where  no  effort 
to  obtain  control  through  natural  enemies  should  be  spared.  Besides 
the  oak  worm  we  have  the  fall-web  worm,  several  species  of  tent  cater- 
pillars, several  tussock  moths,  the  canker  worms  and  the  red-humped 
caterpillars,  all  of  which  should  form  food  for  this  beetle. — ^Harbv  S. 
Smith. 


ARSENATE  OF  LEAD  VS.  PARIS  GREEN. 

For  years,  Paris  green,  and  later  London  purple,  were  the  almost 
exclusive  arsenical  poisons  used  to  combat  mandibulate  or  biting  insects. 
Owing  to  the  fact  that  the  commercial  acids  were  in  part  soluble  they 
often  bli<?hted  seriously  the  foliacre  of  the  plants  that  they  were  used 
to  protect.  Often  it  was  impossible  to  use  them  strong  enough  to  kill 
the  insects  without  at  the  same  time  blasting  the  plants. 
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Prof.  C.  P.  Gillette  did  a  signal  service  when  he  discovered  that  by 
using  four  or  five  pounds  of  freshly  slaked  lime  to  each  pound  of  the 
poison  he  could  diminish  the  injury  to  the  plants  materially.  This 
converts  the  soluble  arsenious  acid  into  ail  insoluble  arsenite  of  lime. 
Yet  this  increased  the  work  and  was  not  always  satisfactory. 

Then  came  arsenate  of  lead.  This  can  be  used  as  strong  as  four 
pounds  to  one  hujidred  gallons  of  water  with  no  harm  to  the  plants. 
The  powdered  article  can  be  used  often  very  effectively  mixed  with  dry 
wood  ashes,  pound  for  pound.  In  this  case  a  dust  gun  makes  the  work 
easy  and  rapid.  In  case  the  powder  is  used  in  lieu  of  the  liquid  a  still 
day  is  necessary,  and  it  is  best  applied  when  the  plants  are  wet  with 
dew. — A.  J.  Cook. 


A  TENEBBIONID  BEETLE  INJXTBINO  BEANS. 

A  small  black  Tenebrionid  beetle,  which  has  been  identified  by  Dr. 
Chittenden  of  the  Bureau  of  Entomology,  as  Coniontis  suipubescenSf 
has  been  found  this  season  doing  a  great  amount  of  damage  on  about 
100  acres  of  beans  near  Oxnard.  The  adult  beetles  were  found  in 
large  numbers  feeding  on  the  tender  stocks  just  after  they  came  through 
the  ground.  The  stand  of  beans  was  almost  completely  ruined.  While 
this  beetle  has  been  observed  for  some  years  in  southern  California, 
Dr.  Chittenden  advises  the  writer  that  this  is  the  first  report  of  damage 
done  by  it  which  has  ever  been  received  by  the  Department.  Another 
of  the  common  scavenger  Tenebrionids  {Blapstinus  sp.)  has  been 
reported  before,  but  not  as  being  so  severe  in  its  work  as  is  this  one. 
The  field  attacked  is  some  distance  from  other  bean  fields,  and  it  does 
not  appear  that  the  pest  will  spread.  It  has  also  been  observed  that 
poison  baits  used  for  cutworms  kill  considerable  numbers  of  these 
beetles  when  they  are  present  in  the  fields,  so  that  control  in  case  it 
became  necessary  should  be  fairly  simple. — R.  S.  VaHjE. 
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MONTHLY  CROP  REPORT— JUNE. 


These  data  are  compiled  by  the  secretary  from  monthly  crop  reports  made  by  the 
county  horticultural  commissioners.  Counties  not  included  have  not  reported  or  the 
reports  have  come  too  late  for  preess.  Unless  otherwise  designated  percentages  refer 
to  last  year's  crop. 

Alfalfa. 

Reports  still  indicate  a  good  crop  of  alfalfa  throughout  the  State,  although  in  a 
few  sections  the  dry  season  will  materially  decrease  the  output 

Almonds. 

10  per  cent  increase  over  report  of  last  month  in  Contra  Costa  County  and  60  per 
cent  over  last  month's  estimate  of  10,800  pounds  in  Madera  County.  Ventura  County 
reports  an  increase  of  25  per  cent  over  last  month's  report  or  a  crop  about  equal  to 
that  of  lajst  year. 

In  other  sections  the  conditions  as  reported  last  month  have  not  changed  materially. 

Apples. 

A  10  per  cent  increase  over  last  month  is  reported  from  Butte  County,  while  a  10 
per  cent  decrease  is  reported  from  El  Dorado  County.  A  6  per  cent  decrease  shows 
on  the  report  from  Sacramento  County.  Shasta  County  reports  from  50  to  60  per  cent 
of  last  year's  crop.  Sonoma  shows  an  increase  of  5  per  cent  and  Stanislaus  a  25  per 
cent  gain  over  last  month's  estimate. 

In  other  sections  the  estimates  of  last  month  still  appear  accurate. 

Apricots. 

In  Alameda  County  the  conditions  look  better  than  the  last  report,  showing  an 
incrase  from  60  as  last  reported  to  75  per  cent.  Fresno  County  reports  a  gain  of 
50  per  cent  over  last  month  s  estimate.  Madera  reports  30  per  cent  of  last  year's  crop 
(dried)  of  64,000  pounds.  Merced  has  only  10  per  cent  of  normal  crop.  There  is  a 
decrease  of  about  60  per  cent  over  last  month's  estimate  for  Monterey  County.  In 
Orange  County  the  crop  is  only  30  per  cent,  but  the  fruit  is  in  fine  condition  and  will 
be  of  good  size.  There  is  a  decrease  of  15  per  cent  in  the  estimate  of  Sacramento 
County  for  this  month,  while  San  Bernardino  has  an  increase  of  6  per  cent.  Santa 
Crua  reports  70  per  cent  of  full  crop  due  to  drought.  Tehama  County  reports  an 
increase  of  50  per  cent  over  last  month's  estimates,  while  Ventura  reports  a  gain  of 
10  per  cent. 

Other  counties  report  no  material  changes. 

Beans. 

Orange  County  estimates  80  per  cent  of  a  crop.  Sacramento  reduces  last  month's 
estimate  from  100  per  cent  to  75  per  cent  of  last  year's  crop.  No  other  changes 
recorded.     There  are  indications  of  a  fair  crop. 

Berries. 

A  good  crop  reported  throughout  the  State. 

Cherries. 

Practically  all  are  harvested.  There  was  a  somewhat  larger  crop  throughout  the 
State  than  was  estimated  in  last  month's  report,  though  a  few  sections  fell  short  of  it. 

Figs. 

In  Butte  County  the  first  crop  is  heavier  than  usual.  A  much  better  crop  la 
expected  in  Madera  County  than  was  reported  last  month.  A  large  crop  is  also 
estimated  for  Merced  County  and  a  good  crop  for  San  Joaquin  County.  In  Stanislaus 
County  the  crop  Is  reported  to  be  25  per  cent  greater  than  last  month's  estimate  and 
15  per  cent  greater  in  Tulare  County. 

In  other  sections  there  have  been  no  changes  in  the  estimates. 

Grapes  (Wine). 

Reliable  estimates  have  been  received  relative  to  this  crop  and  all  indications  point 
towards  a  fair  yield  throughout  the  State.  Alameda  reports  but  50  per  cent,  Madera 
115  per  cent  A  short  crop  is  reported  In  Merced  and  San  Joaquin  counties,  while 
Sonoma,  San  Bernardino,  Sacramento,  Los  Angeles  and  Fresno  report  fair  or  good 
crops. 

Grapes  (Table). 

Fresno,  Los  Angeles,  Madera,  Stanislaus  and  Sonoma  report  full  crops.  Tulare, 
Sacramento  and  San  Bernardino  report  90  per  cent,  while  San  Joaquin  estimates  a 
short  crop. 

Hops. 

All  reports  so  far  received  Indicate  that  the  hop  crop  will  be  about  the  same  as  that 
of  last  year. 

Lemons. 

There  appear  to  be  no  "improvements  in  the  prospects  for  a  lemon  crop  over  those 
given  in  last  report.     If  anything  It  will  be  slightly  less  than  was  estimated  at  that 

time. 
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Olives. 

Butte — 75  per  cent  Madera — 150  per  cent  Merced — full  crop.  Orange — 80  per 
cent  of  crop  which  Is  double  that  of  last  year.  aa.cramento — 90  per  cent  Ban  Ber- 
nardino— 95  per  cent  Stanislatia — 160  per  cent  Tehama — 100  per  cent  Tulare-^ 
75  per  cent     In  other  sections  the  former  estimates  remain  unchanged. 

Oranges. 

Butte — 60  per  cent.  Lo9  Angeles — twice  the  crop  of  last  year  which  was  very 
short  Orange — 80  per  cent  Navels  set  well — about  90  per  cent  Valencias  dropping 
and  will  be  about  70  per  cent  of  last  year.  Riverside — 66  per  cent  of  normal.  Sacra- 
mento— 95  per  cent  San  Bernardino — 70  per  cent  Sonoma — 50  per  cent  Tehama — 
100  per  cent  Tulare — 65  per  cent  Ventura — shipping  heavily  of  Valencias  now. 
Good  setting.     Other  estimates  remain  the  same. 

Peaches. 

Alameda  reports  an  increase  of  5  per  cent  over  last  month's  estimate.  Contra 
Costa — reports  half  a  crop.  El  Dorado — 60  per  cent  Lake — 40  per  cent  Madera — 
100  per  cent.  Merced — 40  per  cent.  San  Bernardino — 96  per  cent  San  Joaquin — 
two  thirds  normal  crop.  Shcista — 25  per  cent  to  30  per  cent  Sonoma — 65  per  cent 
In  other  counties  there  is  no  change  over  last  month's  estimates. 

Pears. 

Alameda — 75  per  cent  Butte — shows  a  slight  increase  over  last  month.  Contra 
Costa — 50  per  cent.  Bl  Dorado — 50  per  cent  Lake — 60  per  cent  Mendocino — 50  per 
cent.  Santa  Cruz — 80  per  cent  Shasta — 40  to  60  per  cent  of  crop.  Other  counties 
report  no  change  of  last  month's  estimates.  Most  of  the  localities  show  an  Increase 
over  last  report  indicating  a  better  crop  than  was  at  first  expected.  The  quality  of  the 
fruit  will  be  excellent 

Plums. 

In  Alameda  County  the  crop  will  be  about  45  per  cent  because  of  the  dry  season. 


Sonoma — reports  an  increase  of  5  per  cent  over  last  report  Stanislaus — gains  from 
35  to  75  per  cent  Tulare — 60  per  cent  instead  of  50  per  cent  Other  counties  report 
same  as  last  month.    A  very  good  crop  is  assured. 

Potatoes. 

The  crop  throughout  the  State  will  be  from  75  to  90  per  cent  of  last  year's  accord- 
ing to  all  estimates  received. 

Prunes. 

The  prune  situation  has  not  materially  changed.  Though  only  about  half  that  of 
last  year  the  sizes  and  quality  are  exceptionally  good. 

Walnuts. 

Alameda — 75  per  cent  Los  Angeles — 75  per  cent  Merced — ^fuU  crop.  Orange — 
120  per  cent  Nuts  beginning  to  drop,  though  blight  does  not  appear  to  be  severe. 
Riverside — 100  per  cent  Sacramento — 80  per  cent  San  Bernardino — 100  per  cent 
San  Joaquin — good  crop.  Sta/nislaus — 160  per  cent  Tulare — 60  per  cent  Ventura — 
90  to  95  per  cent  Very  little  blight  Other  localities  remain  as  last  reported.  The 
blight  is  reported  to  be  less  In  evidence  than  In  many  years.  A  good  clean  crop  is 
apparently  assured. 


General  Summary  of  Oalifomia  Crop  Conditions. 

The  following  estimated  conditions  on  June  1,  1913,  with  comparisons 
of  the  principal  crops  in  California,  on  the  basis  of  100  representing  a 
normal  crop,  is  reported  by  the  Crop  Reporter  of  the  U.  S.  Department 
of  Agriculture,  as  follows: 

1913.  in^.  1911. 

Apricots    68  85  57 

Almonds    65  85  67 

Prunes 73  88  69 

Olives    87  92  93 

Walnuts    77  88  81 

Oranges    70  90  97 

Lemons    . 60  88  95 
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GENERAL  CROP  CONDITIONS. 

The  Pacific  Northwest. 

Reported  by  the  Northwestern  Fruit  Exchange. 

Oregon:   (Rogue  River  Valley). 
Apples — Some   apple   trees   that   bore   heavily   In    1912    will   only   have  half   crop. 
Young  orchards  will  more  than  make  up  the  shipment  of  last  year  or  650  cars. 
Pears — A  26  per  cent  increase  is  expected  or  400  cars. 
Peaches — 75  per  cent  of  normal  crop. 

Prunes — 80  per  cent  of  normal  crop.     This  estimate  takes  Into  consideration  a  loss 
by  frost  of  approximately  60,000  boxes. 
(Willlamette  Valley.) 
Apples — Most  of  the  apples  in  this  district  are  used  locally  and  in  by-products. 
Outside  shipment  will  not  exceed  100  cars.     Crops  will  be  lighter  than  last  year. 
Pears — Average  crop  will  be  normal. 

(Hood  River  District,  including  Mosier,  White  Salmon  and  the  Dalles.) 
Apples — This  is  the  off  year  for   some  old  orchards,   but  younger   orchards   are 
expected  to  bear  enough  to  bring  total  crop  up  to  that  of  1912,  or  around  1,200 
cars. 
Prunes — ^Normal  crop. 

(Evstern  Oregon.) 
Apples— This  will  be  an  off  year  for  Ben  Davis,   Gano  and  York  Imperials  while 
Rome  Beauty  and  some  other  varieties  will  show  an  increase,  probably  an  average 
of  75  per  cent  of  1912  crop.     No  frost  damage. 
Pears — Two  thirds  crop  on  account  of  too  much  rain  while  blooming. 
Prunes — Half  crop.     Cherries — Full  crop. 

Washington:   (Wenatchee  District). 
Apples — 4,328  cars  as  against  3,495  in  1912. 
Pears — 139  cars  as  against  200  In  1912. 
Peaches — 410  cars  as  against  491  in  1912. 
Apricots,  Plums  and  Cherries — 732  cars  or  78  per  cent  of  normal. 

(Yakima  Valley.) 
Apples — A  great  many  trees  bore  so  heavily  last  year  that  they  did  not  bloom  this 

year.     Probable  crop  60  per  cent  of  1912  or  3,000  to  4,000  cara 
Pears — Frost  damage  will  reduce  this  year's  crop  to  about  200  cars. 
Peaches — Some  frost  damage   reported,  but  not  very  general,  and  there   may  be 

1,500  cars  this  year. 
Prunes — ^Will  be  light  crop,  probably  less  than  100  cars. 
Cherries — Half  crop  on  account  frost.     Probably  20  cara 

(Walla  Walla.) 
Fruit  crop  expected  to  nearly  equal  crop  of  1912. 

( Day  ton- Waitsburg. ) 
50  per  cent  of  normal  or  80  cars  of  applea     Other  fruits  heavy  cropa 

(Spokane  District.) 
Apples — Damaged  by  frost  In  some  spots.     Crop  will  be  lighter  than  1912. 

Other  States  and  Canada. 

Reported  by  the  Northwestern  Fruit  Exchange. 

In  condensed  form,  we  give  the  reports  at  hand,  most  of  which  were  written 
within  the  last  two  weeks.  We  again  state  that  this  report  can  not  be  considered 
as  an  absolute  prediction  as  many  conditions  are  bound  to  change  from  month  to 
month,  and  of  these  changes,  we  will  endeavor  to  keep  you  Informed.  As  an  off-hand 
summary,  we  may  note  that  the  apparent  net  decrease  Is  only  6,000  to  8,000  cars  of 
apples,  or  about  3  1-3  per  cent  of  the  1912  crop. 

Arkansas: 

Apples  generally  bloomed  full.     Jonathan  not  setting  well.     Ben  Davis  light. 
Peaches — Southern  part  of  the  state  has  full   crop.     In  Benton  and  Washington 
counties,  crops  will  be  above  normal.     Around  Fort  Smith  and  Van  Buren.  crop 
reduced  to  50  per  cent.     Other  districts  70  to  90  per  cent.     State  may  average  70 
per  cent. 

Canadian  Provinces: 

Apple  prospects  are  generally  optimistic. 

Pear  growing  sections  report  conditions  very  favorable. 

Nova  Scotia  1912  was  off  year,  5,000  cars.     8,000  cars  expected  1913. 
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British  Columbia  anple  crop  above  normal  in  1912.     80  per  cent  of  last  year's  crop 

expected  for  1913. 
Peara — 110  per  cent  of  last  year  expected. 
Peaches — Some  lighter  than  last  year. 
Prunes — 86  per  cent  of  last  year's  crop. 

Colorado— -Western  slope: 
Apples — Spring  frost  reduced  crop  to  50  per  cent  or  1,200  to  1,500  cars. 
Pears — Spring  frost  damaged  crop  one  half. 

Peciches — ^Winter  freeze  and  spring  frost  did  great  damage.  Prospect  not  over 
50  per  cent  crop,  or  900  cars. 

Eastern  part: 
Apples — Prospects  are  good  for  double  the   1912  crop.     1,000  cars  of  apples  are 
expected. 

Pears — Double  1912  crop  expected.    Peaches  likewise. 
Connecticut: 
Apples — ^The  1912  crop  was  light,  but  we  have  had  a  very  favorable  season  so  far. 

Expect  250  per  cent  of  crop  or  3,500  cars. 
Peaches  in  this  state  and  all  New  England  will  be  a  big  crop  or  800  per  cent  of  last 
year's  crop,  notwithstanding  some  damage  by  frosts 

Delaware: 

Apples — Expect  40  per  cent  crop. 

Peaches — Expect  about  40  per  cent  crop. 

Pears — ^About  25  per  cent  of  full  crop  expected. 

Florida: 
Normal  crop  oranges;  a  little  short  on  grapefruit. 

Georgia: 

Apples — Expect  a  record  crop  for  the  state,  or  three  times  last  year's. 
Peaches — Estimates  of  crop  vary  from   1,300   cars  to  2,500   cars.     Probably   the 
closest  estimate  is  around  1,800  to  2,000  cars. 

Indiana: 

Apples — Expect  larger  crop  than  last  year  except  Ben  Davis.  Many  conditions  are 
unfavorable.     Commercial  orcharding  in  the  state  does  not  amount  to  much. 

Illinois: 

Apples — Promise  the  largest  crop  in  twenty  j'ears,  although  in  restricted  areas 
there  has  already  been  a  severe  drop  on  account  poor  pollenization  and  twig 
blight. 

Idaho: 

Incomplete  reports  indicate  normal  crops  for  the  state. 

Iowa: 

Apples — 65  to  90  per  cent  of  normal  crop.  Considerable  loss  caused  by  canker 
worma    Pears  promise  nearly  a  full  crop. 

Louisiana: 
Peaches — 50  to  75  per  cent  of  normal  crop  expected. 

Michigan: 
Apples — ^Normal  crop  of  8,000  to  10,000  cars  expected. 
Pears — 75  per  cent  crop  in  sight  or  1,500  cara     (Damage  by  frost) 
Peaches — May  frosts  reduced  the  crop  approximately  one  third.    Crop  now  expected 
3,500  cars. 

Missouri:   (Calhoun  County). 

Apples — Ben  Davis  will  be  around  a  half  crop.     Others  nearly  normal.     As  Ben 

Davis  is  about  half  of  all  grown,  the  total  crop  will  be  reduced  about  25  per 

cent,  leaving  prospect  of  900  cars. 
Peaches — In  the  Ozarks,  full  crop.    Elsewhere  in  the  state  averages  more  than  1912. 

Montana: 

Apples — ^A  full  crop  expected  or  500  cars.  Some  older  orchards  show  a  decrease^ 
but  new  ones  make  up  for  it. 

Nebraska: 

Apples — Crop  will  be  about  same  as  last  year  or  1,500  cars.  Jonathans  are  heavy 
while  Winesaps  and  Ben  Davis  are  light 

New  Jersey: 

Apples — Prospect  for  heavy  crop  throughout  state. 
Pears  and  Plums — Very  light. 
Peaches — Damaged  30  to  40  per  cent  by  frosts. 
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New  Mexico:  '^ 

Apples — 200  per  cent  of  last  year's  crop  or  1,200  cars. 
Pears — 200  per  cent  of  last  year's  crop  or  200  cars. 
Peaches — 200  per  cent  of  last  year's  crop  or  400  cars. 
Prunes — 200  per  cent  of  last  year's  crop  or  100  cars. 

North  Carolina: 

There  has  been  a  heavy  drop  on  nearly  all  kinds  of  fruit. 
Apples  will  be  a  40  per  cent  crop. 
Pears  will  be  a  15  per  cent  crop. 
Peaches  will  be  a  68  per  cent  crop. 

Ohio: 

Apples — There  will  be  plenty  in  the  northwestern  part  of  the  state,  or  Lake  District, 
which  is  the  principal  fruit  growlngr  district.  Central  and  eastern  Ohio  was  hard 
hit  by  the  May  freeze,  and  practically  all  fruit  was  killed. 

Oklahoma: 

Apples — Full  crop  expected. 

Pears  and  Peaches — Light  crops  'expected. 

Pennsylvania: 

Apples — ^Last  year's  crop  was  light.  This  year  the  bloom  was  very  heavy,  but  seta 
have  dropped  somewhat  Indications  are  for  150  per  cent  crop  as  compared  with 
1912,  or  3,500  car& 

Peaches — ^WiU  be  light  and  all  be  consumed  in  the  state. 

New  York! 

Apples — ^Western  New  York  raises  principally  Baldwins  and  this  variety  will  be 
light  crop  following  big  crop  of  1912.  All  other  varieties  heavy  crop,  especially 
Greenings.  No  damage  of  note  by  frost.  Size  and  general  quality  expected  to  be 
better  than  ever.    Average  crop  may  be  85  per  cent  of  last  year. 

Pears — Heavy  crop — 200  per  cent  of  last  year. 

Plums — Fair  crop. 

Peaches — ^About  50  per  cent  of  last  year,  but  up  to  normal  average. 

Cherries — Damaged  in  some  localitiea 

Gr-apes — Damaged  to  some  extent. 
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INSECT  NOTES. 


Mr.  Harry  S.  Smith,  superintendent  of  the  State  Insectary,  has  received  a  small 
weevil  from  Mr.  Richard  Baird  of  Inyo  County,  who  reports  It  as  doing  considerable 
damage  to  the  buds  of  apples  during  the  past  spring  Just  as  they  are  opening. 
Dr.  van  Dyke  determined  the  weevil  as  Eupagoderes  martivalUa,  It  is  considerd  as 
a  rather  rare  form. 

This  spring  the  onion  thrips,  Thripa  tahaci  Und.,  has  been  found  attacking  canta- 
loupe vinea  All  stages  of  the  insect  occurred  on  the  vines  and  produced  a  mottled 
effect  on  the  upper  surface  of  the  leaves.  It  was  foimd  generally  distributed  through- 
out the  Brawley  district,  but  only  serious  in  a  few  small  patchea  Onion  fields  are 
generally  infested — some  of  them  severely  so. 

The  large  light-colored,  circular  scale  so  common  on  the  foliage  of  the  manzanita 
in  the  higher  altitudes  of  the  Sierra  Nevada  Mountains  has  been  described  as  a  new 
species,  AuIoccMpfo  manzanitcB,  by  B.  B.  Whitney,  state  quarantine  inspector  at  San 
Francisco.  This  scale  is  often  mistaken  by  the  growers  in  those  regions  for  San  Jose 
and  other  orchard  scalea 

The  pear  slug,  Caliroa  cenui  Linn.,  is  reported  by  certain  growers  to  be  unusually 
abimdant  along  the  Sacramento  this  season. 

The  alfalfa  caterpillar,  Burymua  eurytheme  (Boisd.),  is  doing  some  damage  to 
alfalfa  in  Imperial  County. 

Many  specimens  of  the  common  grain  thrips,  Euthripa  tritioi  Fitch,  have  been 
received  from  growers  who  feared  damage  would  be  done  to  the  alfalfa  fields.  This 
insect  is  exoeedingly  common  and  abundant  in  the  blossoms  of  alfalfa,  but  so  far  has 
not  been  reported  as  doins  any  considerable  damage  to  the  crop.  It  is  especially 
abundant  in  the  Imperial  valley  and  other  sections  in  the  southern  part  of  the  state, 
and  is  easily  recogrnized  by  the  orange-colored  thorax. 

The  small  scarabceid  beetle,  Serica  altemata  Lee.,  Is  quite  abundant  along  the 
beach  at  Ventura,  Califorina.  S.  H.  Bssig  collected  great  quantities  of  it  there  during 
the  middle  of  May. 

The  red-humped  caterpillar,  Schittura  concinna  S.  &  A.,  has  already  appeared  in 
many  districts  of  the  Sacramento  Valley.  Prompt  sprasrings  with  arsenate  of  lead 
form  a  ready  means  of  controlling  this  pest. 

The  raspberry  homtail,  Bartigia  cresaoni,  is  doing  considerable  damage  to  logan- 
berries, roses,  blackberries  and  raspberries  in  the  vicinity  of  Sacramento. 

The  grasshopper  which  has  been  doing  much  damage  in  the  Sacramento  valley 
this  spring  proves  to  be  the  devastating  grasshopper,  JfelonopZtM  devcutator  oonapicuua 
Scudd.    Its  ravages  have  been  particularly  severe  in  some  orcharda 

Mr.  G.  P.  Weldon,  chief  deputy  commissioner,  reports  cicadas  quite  abundant  In 
an  olive  orchard  near  Chico.  The  adult. insects  were  puncturing  the  small  twigs  and 
depositing  their  eggs  therein.     The  species  has  not  yet  been  identified. 

A  small  weevil  has  been  collected  in  Ventura  County  by  S.  H.  Essig,  who,  with 
Mr.  Vaile,  horticultural  commissioner,  reports  it  doing  considerable  damage  to  the 
foliage  of  apricot  trees  In  Ventura  County.     The  leaves  and  tender  twigs  are  attacked. 

A  small  yellow  scale,  Aapidiotua  hritannicua  Newst,  has  been  found  abundant  on 
the  leaves  of  imported  bay  trees  from  Holland. 

E.  J.  Vosler,  assistant  superintendent  of  the  State  Insectary,  has  returned  from  a 
two  weeks'  scouting  trip  for  the  alfalfa  weevil,  Phytimomua  poaticua  Gyll.  The  alfalfa 
fields  along  the  Salt  Lake  Route  in  the  Mojave  Desert  between  Daggett  and  Vlctor- 
ville  were  thoroughly  examined,  but  fortunately  no  trace  of  this  pest  could  be  found. 
This  newly  settled  region  which  is  mainly  watered  by  pumping  plants  has  an  acreage 
in  alfalfa  of  approximately  600  acres.  The  alfalfa  fields  in  the  Imperial  Valley  were 
also  examined  with  a  negative  result. 

He  also  reports  that  in  the  Imperial  Valley  little  damage  is  being  done  to  the  melon 
vines  by  the  melon  aphis,  Aphia  goaaypii  Qlover.  The  practice  has  been  to  destroy 
the  infested  vines  by  burning,  as  soon  as  the  aphis  is  detected.  The  melon  season 
for  the  valley  closed  about  July  15tfi. 


Digitized  by  VjOOQIC 


698  THE  MONTHLY  BULLETIN. 


NOTES  FROM  THE  COUNTY  COMMISSIONERS 


Olenn  Ooimty. 

Mr.  Carl  J.  Ley  has  been  conducting  successful  control  measures 
against  grasshoppers,  which  have  been  quite  plentiful  in  his  county. 

Humboldt  Ooimty. 

Mr.  George  B.  Weatherby  reports  considerable  damage  to  loganberry 
bushes  by  a  leaf  miner. 

Imperial  County. 

The  supervisors  have  asked  the  state  board  of  horticultural  examiners 
for  an  examination  to  qualify  eligibles  for  county  horticultural  com- 
missioner. Due  to  his  many  other  duties  Mr.  Wilsie  is  unable  to  con- 
tinue in  this  office. 

Kings  County. 

Mr.  B.  V.  Sharp  has  been  unable  to  assume  his  duties  during  the  past 
few  months  because  of  sickness.  We  are  happy  to  hear  of  a  gradual 
improvement  in  his  condition. 

Merced  County. 

Mr.  W.  H.  Wilson,  after  quite  a  long  illness,  has  again  resumed  active 
work  in  his  county,  beginning  with  a  campaign  against  the  Russian 

thistle. 

Shasta  County. 

Mr.  George  Lamiman  has  reported  good  success  in  the  destruction  of 
grasshoppers  by  burning. 

Tulare  County. 

Mr.  A.  G.  Schulz  reports  mildew  as  doing  considerable  damage  to 
peaches  over  small  areas  in  his  county. 
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QUARANTINE  DIVISION. 


Seport  for  the  month  of  May,  1913. 

By  Frbdbrick  Maskew^  Chief  Deputy  Quarantine  Offlcerp  San  Francisco. 

SAN  FRANCISCO  STATION. 
Horticultural  imports.  , 

Paroelf. 

Ships  inspected 43 

Passed  as  free  from  pests 78,963 

Fumigated 1,625 

Destroyed 138 

Returned  10 

Contraband 76 

Total  parcels  horticultural  products  for  the  month 80,812 

Pests  intercepted. 
From  Honolulu — 

Diaspis  hromeliw  and  Pseudocoocu^  sps.  on  pineapples. 

CyUu  formicarius  and  Omphiia  anasiomosaUt  in  sweet  potatoes. 

Aphids  on  betel  leaves. 

Larve  of  CeratitU  capitata  in  tomatoes. 

LarvflB  of  Daoua  oucurbita  in  cucumbers. 

Hemiohionaspia  minor  and  Aapidiotfi$  laianim  on  plant  sps. 
From  Japan — 

Eggs  of  Bruchu9  sps.  in  seeds. 

Aulacaapia  pentagona  on  peach,  cherry  and  rose. 

Aapidiotus  sps.  on  juniper. 

Paeudaonidia  p<Bonug  on  azaleas. 

Pseudaonidia  duplet  on  camellia. 

Parlaioria  ziziphus  on  maple. 

Pseudococcua  sps.  and  Aphis  sps.  on  pine  tree^ 

Parlaioria  pergandii  on  camellia. 

Chionaspis  citri  on  orange. 

Aleyrodes  citri  on  citrus  trees  and  gardenias. 
From  Florida — 

Diaapis  hromeliw  and  PseudococcuB  sps.  on  pineapples. 

Lepidoaaphes   hecJeii.  Parlaioria  pergandii^   Phomopais   citri  and   Leptothyrium 
pomi  on  grapefruit. 
From  New  York — 

Diaapia  hoiaduvalii  on  orchids. 
From  England — 

Cogcita  heaperidum  and  Diaapia  hoiaduvalii  on  orchids. 
From  Belgium — 

Coccua  heaperidum  and  Aapiodioiua  hritannicua  on  bay. 
From  Papeete — 

Aapidiotua  latania  on  sapotes. 
From  Manila — 

Weevils  in  palm  seeds. 

LOS  ANGELES  STATION. 
Horticultural  imports. 

Parcels. 

Ships  inspected 19 

Passed  as  free  from  pests 73,468 

Fumigated 1,442 

Destroyed    1 

Returned 0 

Contraband 0 

Total  parcels  horticultural  products  for  the  month 74,911 
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Peats  intercepted. 
From  Beljcium — 

Coccus  heaperidum  and  Aspidiotut  hritannicva  on  bay. 

Orihezia  insignia  on  evergreen. 

Hemichionaspis  aspidisirw  on  Aspidistra  lurida. 
From  Cuba — 

Pseudococcus  sps.  on  pineapples. 
From  Florida — 

Euoalymnaius  perforatus,  Ischnaspis  longirostriSt  Chrysomphalus  ficus,   Ckrys- 
omphalus  aurantii  and  Aleyrodes  sps.  on  mango. 

Euoalymnaius  perforatus  on  palm. 

Pseudococcus  citri  on  croton. 

Pseudococcus  sps.  on  pineapples. 
From  Germany — 

Pseudococcus  sps.  on  cactus. 
From  Holland — 

Lepidosaphes  ulmi  on  boxwoods. 

Apbids  on  Norway  pines. 
From  Massachusetts — 

Pseudococcus  citri  on  ferns. 
From  New  Jersey — 

Pseudococcus  citri  on  acacia. 
From  Pennsylvania — 

Chrysomphalus  aurantU  on  palm. 
From  Texas — 

Lepidosaphes  heckU  on  pomelo. 
From  Turkey — 

Phignicococcus  marlatti  and  parlatoria  hlanchardii  on  date  palms. 

SAN  DIEGO  STATION. 
Horticultural  imports. 

Parcels. 

Ships  inspected 14 

Passed  as  free  from  pests  — 1 1,984 

Fumigated 8 

Destroyed 3 

Contraband 5 

Total  parcels  horticultural  products  for  the  month 1,995 

Pests  intercepted. 
From  Ohio — 
Pseudococcus  sps.  red  spider,  Aleyrodes  sps.  and  Coccus  hesperidum  on  citrus 

plants  and  camellia. 
Orihezia  insignis  on  lantana. 
Pseudococcus  longispinns  on  poinsettia. 
Aleyrodes  dirt  on  citrus  stock. 
Aleyrodes  sps.  on  hibiscus. 

SANTA  BARBARA  STATION. 

Ships  inspected > — ■• 2 

No  horticultural  imports. 

EUREKA  STATION. 

Ships  inspected 4 

No  horticultural  imports. 
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TWO  FUNGI  AS  CAUSAL  AGENTS  IN  GUMMOSIS 
OF  LEMON  TREES  IN  CALIFORNIA. 

{Botrviis  vulffaria  and  Pythtacystis  citrophthora.) 
By  H.  S.  FAWCHTr,  Plant  Patholosrlst,  State  Commission  of  Hortculture.  Whlttler,  Cal. 


Introduction. 

The  term  *  *  Gummosis, "  or  lemon  gum  disease,  will  be  restricted  in 
this  article  to  that  condition  described  by  Professor  R.  E.  Smith  and 
O.  Butler,  in  Bulletin  200,  of  the  California  Experiment  Station.  It  is 
characterized  by  dying  of  areas  of  bark,  accompanied  by  the  exudation 
of  gum,  usually  somewhere  on  the  trunk  from  above  the  bud  union  to 
the  forks  of  the  branches.  The  word  Gummosis,  as  used  by  Professor 
Smith,  and  as  used  here,  does  not  apply  to  the  formation  of  gum  in  the 
small  branches,  leaves  or  fruit,  nor  to  mere  gumming  that  is  entirely 
unaccompanied  by  dying  of  bark.  Mere  gum  formation  in  citrus  trees 
may  take  place  as  a  result  of  chemical  stimuli  or  other  causes,  but  this 
is  not  included  under  the  word  gummosis.  In  some  respects,  it  would 
be  better  to  use  for  this  disease  a  term  such  as  **bark  rot,"  since  the 
dying  of  the  bark  rather. than  the  formation  of  gum  is  what  results  in 
serious  injury  and  justifies  the  term  ''disease."  Gummosis  is  a  definite 
disease,  mere  gum  formation  alone  is  not  a  sign  of  any  one  specific  dis- 
ease, but  since  misunderstanding  is  likely  to  arise  in  making  changes  in 
names,  the  term  Gummosis,  expressing  a  definite  result  of  the  disease 
rather  than  the  cause,  had  best  be  retained.  That  at  least  two  forms  of 
this  disease  are  induced  in  healthy  trees  by  two  fungi  (commonly  known 
in  the  packing-houses  as  the  brown  rot  fungus  and  the  grey  fungus) 
have  been  discovered  as  the  result  of  a  series  of  experiments  during  the 
past  year. 

The  commonly  held  view  that  all  forms  of  this  disease  in  California 
were  physiological,  and  that  they  were  due  to  some  deranged  condition 
of  the  tree  itself,  brought  about  entirely  by  unfavorable  soil,  climatic 
or  cultural  conditions,  was  a  natural  inference  from  the  commonly 
observed  fact  that  the  larger  percentage  of  the  cases  of  gummosis 
occurred  where  unfavorable  soil  or  cultural  conditions  existed,  such  as 
poor  drainage,  soil  above  the  bud  union,  excessive  amount  of  water,  etc. 
So  well  was  this  relation  between  unfavorable  conditions  and  gummosis 
recognized  by  growers  and  those  previously  studying  this  disease  that 
fairly  successful  methods  of  dealing  with  it  had  been  worked  out  by 
them  and  put  in  practice  by  some  of  the  most  successful  orchardists. 
The  work  previously  done  by  Professor  R.  E.  Smith*  and  others  in 
obtaining  a  thorough  understanding  of  the  causal  conditions  (poor 
drainage,  soil  above  the  bud  union,  etc.)  served  as  an  excellent  basis  on- 
which  to  carry  further  the  work  in  determining  some  of  the  causal 
agents  (the  fungi).    It  would  seem  now  that  the  success  of  the  methods 

•Smith,  R.  B.,  and  Butler,  O.,  Gum  Diseases  of  Citrus  Trees,  Calif or&Ia  Experiment 
StaUon,  Bulletin  200.  1907.  Digitized  by  V^OOQlC 
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employed  in  preventing  gummosis  was  due  to  the  bringing  about  of  con- 
ditions that  were  unfavorable  either  to  the  infection  by  the  causative 
agents  or  to  their  development,  or  to  both.  These  recognized  methods 
of  prevention  are  important  and  can  not  be  emphasized  tdo  strongly. 
Keeping  the  soil  away  from  the  bud  union,  getting  good  drainage,  using 
sour  orange  stock  for  heavy  soils,  using  high  budded  lemon  trees  planted 
high  for  all  new  plantings,  are  important  precautions  that  should  not 
be  neglected. 

It  remained  true,  however,  that  in  spite  of  all  the  care  that  could  be 
exercised,  certain  cases  of  gummosis  kept  recurring,  which  appeared  not 
to  be  accounted  for  merely  on  the  ground  of  unfavorable  soil  and  cul- 
tural conditions.  While  the  avoidance  of  these  unfavorable  soil  and 
cultural  conditions  was  recognized  by  all  growers  as  extremely  important 
in  preventing  the  disease,  and  while  the  usual  treatment  of  slitting  and 
painting  with  pure  neat's-foot  oil  appeared  to  be  successful  in  some 
places,  a  number  of  growers  felt  that  this  treatment  was  inadequate, 
and  that  the  use  of  impure  neat's-foot  oil  had  injured  many  trees. 

The  writer  had,  while  in  Florida,  with  the  help  of  Mr.  O.  F.  Burger, 
proved  that  a  gumming  of  orange  and  peach  trees,  accompanied  by 
killing  of  the  bark  and  wood,  was  induced  by  a  fungous  growth,  Diplodia 
iiatalensis.^  On  coming  to  California  he  was  confronted  with  the  ques- 
tion as  to  whether  fungi  might  not  also  play  a  part  in  gummosis  of 
lemon  trees.  It  was  well  known  that  gumming  took  place  in  connection 
with  the  attack  of  the  peach  blight  fungus  Coryneum  beyerinkii^  A 
form  of  gumming  of  cherry  trees  in  Oregon  had  recently  been  reported 
as  due  to  a  bacterium.*  A  number  of  fungi  had  been  reported,  also,  as 
causing  gunmiing  of  peach,  apricot  and  citrus  trees  in  foreign  countries. 

Professor  Ralph  E.  Smith,  at  the  Southern  California  Pathological 
Laboratory,  in  talking  the  situation  over  with  the  writer,  suggested  that 
further  work  be  taken  up  on  gummosis  and  other  similar  troubles,  to 
determine  whether  or  not  organisms  had  any  relation  to  them.  It  was 
for  this  reason  and  also  because  of  the  promise  of  hearty  co-operation 
by  several  growers  that  the  work  was  first  taken  up  in  February,  1912.* 


^Mycolo&ia  III,  151-153;  also  Annual  Report  of  the  Florida  Agricultural  Shcperiment 
Station  for  1911.  pp.  61-65,  and  same  for  1912,  pp.  77-81. 

*SmIth,  R.  E.,  California  Peach  Blight,  Bui.  191,  California  Experiment  Station. 
1907. 

•Grlffln,  F.  L...  Science  N.  S.  34.  p.  615,  November,  1911 ;  Barrs,  H.  P.,  Cherry  Gum- 
mosis. Biennial  Crop  Pest  Report  for  1911-1912,  Oregon  Agricultural  Experiment 
Station. 

•To  Mr.  J.  D.  Culbertson,  of  the  Limonelra  Ranch.  Mr.  R,  S.  Vaile,  County  Horti- 
cultural Commissioner  of  Ventura  County,  and  to  Mr.  J.  A.  Prizer,  of  the  San  I>lego 
Fruit  Company,  is  due  the  credit  for  having  suggested  and  for  having  helped  Initiate 
the  experiments  on  which  the  results  hereafter  described  are  based.  The  success  or 
the  work  is  also  due  to  the  hearty  co-oporatlon  of  Mr.  C.  C.  Teague.  of  Santa  Paula. 
Mr.  J.  E.  Boal.  of  National  City,  and  Mr.  L.  B.  Barnes  of  Chula  Vista,  who  were 
instrumental  in  furnishing  valuable  trees  and  facilities  for  carrying  on  the  work. 
The  Southern  California  Pathological  Laboratory  at  Whittier,  through  Professor  R.E. 
Smith  and  his  staff,  aided  and  encouraged  the  work  most  generously  by  fumlshlpg 
room  and  allowing  the  use  of  valuable  apparatus  and  other  facilitlea.  The  Gitrui| 
Experiment  Station  at  Riverside,  through  Dr.  J.  E.  Colt,  also  furnished  a  number  of 
trees  for  one  series  of  inoculation  experiments.  Help  was  also  given  freely  by  many 
others,  especially  by  Mr.  Mllo  Hunt,  of  Whittier,  in  furnishing  a  number  of  valuable 
nursery  trees  for  some  of  the  experiments.  Mr.  John  King,  of  Whittier.  also  fur- 
nished a  few  citrus  trees  for  one  of  the  experiments. 
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Lines  of  Investigation. 

Was  gummosis  infectious?  Inoculations  were  first  made  to  determine 
either  the  infectious  or  non-infectious  nature  of  certain  forms  of  gum- 
mosis.  Cuts  were  made  into  the  bark  of  large,  healthy  lemon  trees  and 
bits  of  material  from  diseased  trees  inserted.  It  was  found  that  typical 
cases  of  gummosis  (the  dying  of  large  areas  of  bark  and  the  exuding  of 
gum)  could  be  induced  on  perfectly  healthy  lemon  trees  in  three  to  four 
months  by  bits  of  discolored  bark  or  wood  taken  from  the  advancing 
edges  of  diseased  areas  of  naturally  occurring  cases  of  gummosis.  Bits 
of  exuded  gum  or  pieces  of  tissue  already  permeated  with  gum  from 
these  same  trees  failed  to  transmit  the  disease  when  placed  in  cuts  in 
the  bark  of  healthy  trees.    This  result  appeared  to  explain  why  inocu- 


FiG.  340. — Lemon  tree  Inoculated  by 
inserting  under  the  healthy  baric  a 
bit  of  gummosis  bark  from  a  diseased 
tree  March  8,  1912;  photographed 
June  27,  1912,  to  show  exuding  gum. 
(Original.) 


Fia.  341. — Opposite  side  of  same  tree 
shown  in  Fig.  340:  bark  cut  without  in- 
tion  of  diseased  tissue.     (Original.) 


lation  by  previous  workers  had  failed.  The  infectious  principle  was 
not  in  the  gum  itself,  but  in  the  diseased  bark  and  at  the  margins  of  the 
enlarged  areas,  and  therefore  inoculation  with  the  gum  alone  had  failed 
to  transmit  the  disease.  It  was  also  found  that  the  younger  the  trees 
the  more  resistant  they  seemed  to  be  to  the  effect  of  inoculations.  Young 
nursery  stock  could  readily  be  induced  to  gum,  but  usually  healed  up 
again  without  further  progress  of  the  disease.  In  older  trees,  however, 
the  gumming  continued  and  the  area  of  killed  bark  slowly  increased. 
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Pig.  340  shows  the  beginning  stages  of  giumnosis  from  one  of  the 
inoculations  with  diseased  bark  in  a  healthy  eighteen-year-old  lemon 
tree.  Pig.  341  shows  a  cut  not  inoculated  in  the  opposite  side  of  the 
same  tree,  which  has  healed  perfectly.  This  tree  was  inoculated  at 
Santa  Paula  March  8,  1912,  by  inserting  a  small  bit  of  bark  from  a 
diseased  tree.  The  photograph  was  taken  on  June  27th,  over  three 
months  later.    By  November  the  bark  was  killed  over  an  area  of  six 


Fio.   342. — Lemon   tree   Inoculated  by   Insertng  Into 

healthy  bark  a  bit  of  diseased  bark  from  another  tree 
nearly  dead  with  grumniosis  February  27,  1912.  Photo- 
graphod  Aiipriist  2.  1912,  to  show  the  characteristic 
infection.      (Original.) 

inches  long  and  three  inches  wide,  and  gum  was  running  out  four  inches 
farther  up  than  in  the  illustration.  At  the  present  time  the  area  of 
killed  bark  is  nine  inches  long  and  four  inches  wide,  but  the  .cut  (Fig. 
341)  on  the  opposite  side  is  closed  with  healthy  new  bark. 

Figures  342  and  343  show  a  more  rapid  development  of  gummosis  as 
the  result  of  inoculation  with  diseased  bark  into  a  healthy  tree  at  Chula 
Vista,  and  is  a  form  of  gummosis  different  from  Figure  340.    The  tree 
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shown  in  Figure  342  was  inoculated  on  February  27, 1912,  with  a  bit  of 
bark  from  a  tree  just  about  to  die.  It  was  first  noticed  to  be  gumming 
on  May  24th.  Figure  342  was  photographed  August  2d,  and  Figure 
343  September  19,  1912.  The  leaves  on  the  side  of  the  tree  which  was 
gumming  showed  a  decided  yellowing,  while  the  other  side  was  still 
green.  By  March  11,  1913,  there  was  left  only  four  inches  of  live  bark 
on  the  opposite  side.  Cuts  into  other  trees  inoculated  with  healthy  bark 
healed  perfectly  without  gumming.    Many  other  trees  inoculated  at  the 


^it^^,#r^ 


Fio.  343. — Same  tree  €LB  in  "Fig.  342  photognraphed 
September  19th  to  show  the  rapid  prognress  of  the 
disease.     ( Original. ) 

same  time  and  also  at  later  dates  with  diseased  tissues  were  similarly 
affected. 

The  Causal  Agents :  Having  found  that  the  disease  was  transmissible, 
the  next  step  was  to  find  out  what  the  agent  or  agents  were  that  were 
capable  of  transmitting  it.  In  making  the  first  studies  of  lemon  gum- 
mosis  in  the  orchards  it  had  been  noticed  that  there  were  at  least  two 
forms  of  the  disease:  one  in  which  the  outer  layer  of  bark  was  killed 
xar^ch  in  advance  of  the  inner  and  in  w}iich  there  was  some  softening  of 
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the  bark,  and  another  in  which  the  killing  of  the  inner  bark  lagged  only 
slightly  behind  that  of  the  outer  and  in  which  the  bark  remained  hard 
as  the  areas  of  infection  enlarged.  As  will  be  shown  later,  the  former 
is  caused  by  the  grey  fungus  {Botrytis  vulgaris)  and  the  other  by  the 
brown  rot  fungus  (Pythidcystis  citrophthora) ,  both  commonly  known  as 
causing  fruit  rots  in  the  citrus  orchards  and  packing-houses  of  Cali- 
fornia. 


FiQ.  344. — Lomon  tro^  Inocu- 
lated by  Inserting?  bit  of  prrey  fun- 
gus (Botrytis)  into  tho  bark 
March  8,  1912.  Photographed 
July   13,   1912.      (Original). 


P"io.  345. — Same  tree  as  In  Fig.  344. 
Photographed  May  10,  1913,  nearly 
1 1  months  later,  showing  by  chalk 
lines  the  area  of  infected  bark.  A 
large  part  of  the  gum  had  bet»n 
dissolved  by  spring  ram&   (Original.) 


Orey  Fungus  (Botrytis)  Oummosia. 

After  the  rains  of  March,  1912,  attention  was  called  to  the  grey  fungus 
(Botrytis)  growing  abundantly  on  the  dead  bark  of  gumming  lemon 
trunks  at  Santa  Paula,  especidly  where  neat's-foot  oil  had  been  used. 
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Fig.  346. — Lemon  tree  inoculated  by  Inserting  the  grey  fun- 
gus (Botrytia)  Into  healthy  bark,  March  8,  1912.  Photo- 
graphed February  22,  1913,  showing  area  of  killed  bark  out- 
lined with  chalk.     (Original.) 
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,,^'^-.«'*^- — ^^^^  tree  as  shown  In  Fig.  346.  Photoflrraphed 
May  10  1913,  to  show  the  spread  of  the  diseased  areas. 
(Original.)  ^^ 
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On  March  8,  1912,  inoculations  were  made  with  this  fungus,  taken 
directly  from  the  bark  and  inserted  into  cuts  in  healthy  trees.  Pure 
cultures  were  obtained  from  these  diseased  trees  and  used  in  later 
inoculations.^ 

Figure  344  illustrates  the  result  of  an  inoculation  into  the  bark  of  a 
healthy  tree  with  grey  fungus  {Botryiis),  which  had  been  taken  directly 
from  diseased  bark.  The  inoculation  was  made  March  8,  1912.  The 
tree  was  photographed  to  illustrate  the  stage  of  the  disease  on  July  13th. 
Figure  345  shows  the  area  of  killed  bark,  outlined  by  a  white  mark,  on 
May  10,  1913,  about  one  year  and  two  months  after  inoculation. 

The  bark  of  the  tree  shown  in  Figures  346  and  347  was  also  inoculated 
with  Botrytis  fungus  at  the  same  time  as  Figure  344.  It  had  begun  to 
gum  by  June  15th.  It  had  gummed  copiously  during  the  summer  of 
1912,  an  area  of  bark  six  inches  long  and  five  inches  wide  being  killed 
by  November.  A  ridge  of  gum  five  inches  long  and  one  and  one  half 
inches  wide  had  formed  on  the  killed  area  at  that  time.  The  disease 
appeared  to  be  dormant  during  the  fall,  no  new  gum  being  formed,  but 
it  began  to  spread  again  later. 

Figure  346  shows  the  outline  of  the  diseased  area  of  bark  on  Febru- 
ary 22,  1913,  and  Figure  347  on  May  10,  1913,  showing  how  the  areas 
of  infection  have  merged.  A  cut  in  the  bark  without  inserting  fungus 
on  the  opposite  side  of  this  same  tree  has  healed  perfectly.  A  number 
of  other  inoculations  with  the  same  fungus  at  the  same  time  developed 
similarly,  while  cuts  in  the  opposite  side  of  the  same  trees  without  fun- 
gus healed  perfectly. 

A  few  months  later  inoculations  were  made  into  the  bark  of  healthy 
trees  with  pure  cultures  of  the  grey  fungus  (Botrytis)  which  had  been 
isolated  from  the  diseased  bark  of  gummosis  trees.*  The  same  tjqpe  of 
gummosis  developed  from  these  inoculations  made  with  pure  cultures 
under  careful  control  as  had  previously  developed  under  less  careful 
conditions,  but  all  kinds  of  injuries  when  kept  sterile  healed  rapidly 
without  gumming.  The  outer  part  of  the  bark  in  inoculations  with 
Botrytis  was  killed  first  over  large  areas,  the  cambium  remaining  active 
and  alive  for  some  time.  When  the  fungus  became  quite  active,  espe- 
cially  during  moist  weather,  the  bark  softened  and  died  to  the  wool,  and 
the  fungus  produced  raised  cushion-like  patches  of  grey  spore-covered 
bodies  on  the  surface.  In  dry  weather  there  was  usually  no  visible 
evidence  of  fungus. 


an  May,  1911,  of  the  previous  year  Mr.  R.  S.  Valle  and  Mr.  J.  D.  Culbertson  had 
inserted  under  the  bark  of  healthy  trees,  bits  of  diseased  bark  showing  a  growth  of 
grey  fungus  upon  It  Mr.  Vaile's  notes  show  that  of  Ave  inoculations  all  produced 
some  gum  in  from  three  to  six  weeks,  and  that  the  fungus  had  developecF  most  rapidly 
on  bark  covered  with  neat's-foot  oil. 

*It  was  a  problem  how  to  make  inoculations  or  injuries  into  tree  trunks  in  the 
open  and  keep  them  free  from  organisms  that  might  get  in  from  the  air  or  dust. 
In  attempting  to  overcome  this  difficulty  the  following  method  was  adopted  for  the 
most  important  of  these  inoculations:  A  cloth  hood  to  be  tied  to  the  tree  trunk  was 
made  by  fastening  a  piece  of  fumigated  tent  cloth  to  a  wooden  barrel  hoop  cut  open 
on  one  side.  Strings  were  fastened  to  the  cut  ends  of  the  hoop  anct  to  the  comers  of 
the  cloth  opposite  the  hoop.  The  strings  opposite  the  hoop  were  tied  to  the  trunk  of 
the  tree  Just  below  the  branches  and  the  hoop  fastened  below  in  such  a  way  that  it 
caused  the  cloth  to  flare  out  and  leave  a  place  underneath  protected  from  falling  dust 
and  excessive  currents  of  air.  To  settle  the  dust  In  dry  weather  the  under  surface 
of  the  hood,  the  trunk  of  the  tree  and  the  soil  about  the  base  was  sprayed  with  water. 
The  area  of  bark  to  be  experimented  on  was  then  washed  first  with  water,  then  with 
alcohol  and  quickly  flamed  with  an  alcohol  lamp.  The  instruments  used  were  either 
sterilized  by  heat  or  by  alcohol  which  had  been  allowed  to  evaporate  from  their  sur- 
faces Some  of  the  inoculations  were  protected  by  wax,  some  with  oiled  paper  waxed 
about  the  edges,  and  others  with  sterile  microscopic  glass  slides  held  on  with  putty. 
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Fio.  348. — Lemon  tree  poundecT  with  a  ham- 
mer and  infected  with  grey  funcrus  iBotrytia) 
July  11,  1912.  Photogrraphed  May  10,  1913, 
showing  areas  of  (flseased  bark  outlined  wlUi 
chalk  marka  A  pocket  of  gum  near  the  top 
had  formed  undier  the  live  bark  and  is  indicated 
by  the  dark  line  of  exuding  gum.     (Original.) 
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Figure  348  shows  a  lemon  trunk  that  had  been  injured  by  a  blow  from 
a  crate  hammer  and  then  inoculated  with  spores  of  Boirytis  and  imme- 
diately waxed  over.  A  spot  on  the  opposite  side  of  this  tree  was  cleansed 
and  pounded  as  on  the  side  shown  in  Figure  348,  and  immediately  waxed 
over  without  inoculation.  This  was  done  July  11,  1912.  The  hammer 
woimd  without  fungus  healed  up  without  gumming.  The  inoculated 
wound  shown  in  Figure  348  was  gumming  slightly  August  22d,  «nd 
copiously  by  September  24th.  In  the  fall  and  winter  it  had  stopped 
gumming,  and  the  area  of  killed  bark  remained  small  until  the  spring 
of  1913,  when  it  began  to  enlarge  rapidly.  The  illustration  (Figure 
348),  showing  the  area  of  killed  outer  bark  outlined  with  chalk,  was 
taken  May  10,  1913,  ten  months  after  inoculation.  A  recent  examina- 
tion of  this  bark  showed  that  the  greater  part  of  the  inner  bark  and 
cambium  was  still  alive  under  this  killed  area,  and  all  but  a  few  inches 
of  it  will  probably  be  saved  by  the  method  of  treatment  described  later, 
and  illustrated  by  Figures  350  and  351.  The  application  of  pure  neat's- 
f oot  oil  to  injuries  or  cuts  in  the  bark  that  had  been  purposely  infected 
with  spores  of  the  Botrytis  fungus  encouraged  rather  than  hindered  the 
growth  and  development  of  the  fungus.  Neat 's-f oot  oil  applied  to 
sound  pieces  of  bark  placed  in  moist  jars  caused  the  Boirytis  fungus  to 
grow  in  two  weeks  five  times  as  fast  as  on  bark  without  the  oil. 

Brown  Sot  (Pythiacystis)  Oummosis. 

In  September,  1913,  a  fungus  was  isolated  from  another  type  of 
gummosis  at  Whittier  and  inserted  into  the  bark  of  trees  at  Santa  Paula 
in  November.  This  has  produced  a  form  of  gummosis  which  is,  in  all 
respects,  the  same  as  that  from  which  the  fungus  was  isolated,  and  is 
probably  the  most  common  form  of  gummosis  in  California.  The  bark 
remains  hard  from  the  beginning,  and  is  killed  slowly  all  the  way  in 
to  the  wood,  without  there  being  the  least  evidence  to  the  unaided  eye 
or  even  through  the  hand  lens  of  any  fungus  growth. 

Figure  349  illustrates  by  the  different  lines  of  chalk  marks  the 
progress  of  the  dying  tissue  from  time  to  time.  This  tree  was  inoculated 
November  23,  1912.  The  smallest  outlined  area  represents  the  killed 
area  on  February  12th,  the  next  larger  on  March  14th,  and  the  largest 
area  on  May  6,  1913.  The  bark  was  cut  off  at  the  time  this  was  taken, 
May  6,  1913,  to  examine  the  condition  underneath,  and  pure  cultures 
of  the  brown  rot  fungus  were  obtained  from  this  bark.  It  was  found 
that  in  this  case  the  killing  of  the  inner  bark  lagged  only  a  little  behind 
that  of  the  outer  bark  and  the  bark  was  hard  over  the  entire  area. 
These  points  appear  to  distinguish  the  brown  rot  (Pythiacystis)  gum- 
mosis from  that  due  to  the  grey  fungus  (Botrytis) .  Many  other  inocula- 
tions had  been  made  with  cultures  from  brown  rot  infected  lemons  and 
with  bits  of  the  infected  lemons  and  typical  cases  of  this  form  of  gum- 
mosis have  resulted  in  every  case.  Clean  cuts  not  inoculated  made  in 
the  opposite  side  of  the  same  trees  have  healed  up  in  the  normal  way 
without  exception.  Cultures  isolated  from  diseased  bark  and  put  in  con- 
tact with  healthy  lemons  have  produced  brown  rot,  and  cultures  isolated 
from  brown  rot  lemons  and  put  into  the  bark  have  produced  in  every 
case  this  form  of  gummosis.  Pure  cultures  of  the  brown  rot  fungus 
(Pythiacystis  citrophthora)  have  been  isolated  from  gununosis  bark 
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from  as  widely  separated  localities  as  Chula  Vista,  in  San  Diego  County ; 
Whittier,  in  Los  Angeles  County ;  Santa  Paula,  in  Ventura  County,  and 
Lindsay,  in  Tulare  County,  and  all  these  have,  on  being  inoculated  into 
healthy  trees,  produced  the  same  form  of  gummosis.  Cultures  of  the 
brown  rot  fungus  have  also  been  reisolated  from  the  inner  bart  cor- 
responding to  the  outer  white  line  in  Figure  349,  and  this  has  been  done 
from  several  other  trees  that  had  been  inoculated.  These  reisolated  cul- 
tures have  been  placed  again  on  lemon  fruits  and  have  given  them  brown 


Fio.  349. — Lemon  tree  Inoculated  with 
pure  culture  of  the  Brown  Rot  fundus 
(Ppthiacystis)  November  23,  1912.  Photo- 
graphed May  6,  1913.  The  two  narrow 
black  lines  to  the  right  are  due  to  tar,  not 
gum,  running  down  from  a  limb  above. 
(Original.) 

rot.  Neat  *s-f cot  oil  applied  to  the  surface  of  lemon  bark  and  lemon 
fruits  appeared  neither  to  hinder  nor  to  encourage  the  development  and 
infection  of  the  Pythiacijstis  or  brown  rot  fungus  mycelium  that  had 
been  placed  upon  their  surfaces. 

It  is  well  known  that  the  brown  rot  fungus  lives  in  the  soil,  and  that 
wet  weather  and  abundant  rains  encourage  its  growth.  This  would 
seem  to  explain  why  flooding  the  trunk  of  the  tree  with  water  or  allow- 
ing the  bud  union  to  get  below  the  soil  would  produce  conditions  favor- 
able to  infection  of  the  lemon  tree  trunk,  and  bring  on  this  type  of 
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gummosis.  The  results  of  inoculations  with  the  grey  fungus,  into 
the  bark  of  lemon,  sweet  orange  and  sour  orange  trees,  appear  to  show 
that  the  lemon  is  aflfected  readily,  the  sweet  orange  much  less  readily, 
and  the  sour  orange  scarcely  at  all.  This  appears  to  furnish  an  explana- 
tion for  the  well  known  fact  that  sour  orange  trees  are  the  least  of  all 
subject  to  gummosis  under  unfavorable  orchard  conditions,  the  sweet 
orange  trees  next  and  the  lemon  trees  most  of  all.  This  may  possibly 
be  one  explanation  why  lemons  can  not  well  be  grown  on  their  own 
roots  in  California. 

Treatment  of  Oummosis. 

Experiments  discussed:  Having  found  that  two  forms  of  lemon  gum- 
mosis were  infectious  and  that  the  causative  agents  were  fungi,  experi- 
ments were  begun  in  co-operation  with  several  of  the  lemon  growers,  not 
only  to  prevent  the  infection,  but  to  find  means  of  remedying  those  trees 
already  infected.  The  requirements  of  a  mixture  to  be  used  for  this 
purpose  seemed  to  us  to  be  effectiveness  in  killing  out  the  fungi,  lasting 
qualities,  inexpensiveness,  and  lack  of  injurious  effect  on  the  bark.  The 
concentrated  Bordeaux  mixture  was  one  of  the  most  effective  fungicides 
known,  had  lasting  qualities  that  scarcely  any  other  fungicide  had,  was 
inexpensive,  and  had  been  known  to  give  good  results  when  used  for  the 
treatment  of  similar  troubles  in  Florida.  Bordeaux  mixture  paste  at 
various  strengths,  as  well  as  a  number  of  other  fungicides,  were  tried 
out  by  the  Limoneira  Ranch.  Bordeaux  paste  was  also  used  by  the  San 
Diego  Fruit  Company  at  about  the  same  time.*  The  experiments  with 
the  Bordeaux  paste,  which  were  begun  over  a  year  ago,  appear  to  show 
that  it  is  the  most  promising  of  any  preparation  yet  tried.  These 
investigations  are  yet  in  an  experimental  stage,  and  other  growers 
may  find  something  jiLst  as  good.  It  seems  certain,  however,  that  the 
Bordeaux  paste  will  prevent  infection  from  these  fungi  when  applied 
to  bark  not  yet  infected,  and  will  kill  out  any  of  the  fungus  it  is  allowed 
to  come  in  contact  with,  and  will  last  a  long  time.  So  far  the  mixture 
has  shown  no  injurious  effect  on  the  bark.  It  should  be  kept  in  mind 
that  small  patches  of  bark  may  be  infected  and  have  the  fungus  in 
them  when  there  is  yet  no  evidence  of  gum  on  the  surface,  and  gum 
may  exude  after  applying  the  mixture.  Results  from  treatment  of  trees 
already  diseased  must  not  be  expected  too  soon.  The  inoculation  experi- 
ments before  described  show  that  the  fungus  may  at  times  be  in  the 
bark  for  over  a  year  before  large  areas  are  finally  killed,  and  it  will 
probably  take  as  long,  or  longer,  to  work  out  all  the  infection. 

Appljring  the  Bordeaux  paste:  It  seems  from  our  present  knowl- 
edge that  the  bark  that  is  dead  to  the  wood  should  be  removed  before 
applying  the  paste,  in  order  to  allow  the  mixture  to  kill  out  the  infec- 
tion. In  grey  fungus  gummosis  the  outer  bark  is  often  infected  and 
dead  over  large  areas  while  the  inner  bark  with  cambium  is  still  alive. 
In  this  case  the  outer  dead  part  may  be  scraped  off  with  a  curved  sharp 
tool  made  by  a  blacksmith  on  purpose  for  this  work,  leaving  the  inner 
part  of  the  bark  still  attached  (Figure  350).  The  idea  of  scraping  the 
outer  bark  was  conceived  by  Mr.  J.  D.  Culbertson,  and  the  instruments 

•Only  recently  the  writer  has  learned  of  three  or  four  other  growers  havlngr  used  a 
similar  mixture  each  independently  of  the  knowledge  of  the  other,  two  years  or  more, 
for  gummosis  and  scaly  bark  with  good  results  in  all  cases. 
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shown  in  Figures  350  and  351  were  developed  by  him  at  the  Limoneira 
Eanch. 

On  trees  treated  on  the  Limoneira  Ranch  nearly  a  year  ago  by  this 


Pjo    350. — Tree  afforted  with  the   Tiotrytis  form  of  gum- 
mosis  being  scraped.      (Original.) 

method,  the  bark  is  healing  well  under  the  Bordeaux.  The  outer  bark 
should  be  scraped  an  inch  or  so  beyond  the  line  of  visible  infection  and 
the  entire  trunk  painted  with  the  paste  (Figure  35!|)ed  byl& the  brown 
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rot  gommosis,  which  is  probably  the  most  common  and  most  widely  dis- 
tributed of  the  two  on  lemon  trees  in  California,  it  will  probably  be 
well  to  cut  out  or  trim  out  the  bark  an  inch  or  so  beyond  the  discolored 


FlQ.  351. — Lemon    tree    affected    with    pummosis, 
and  being  painted  with  Bordeaux  paste. 


scraped 


line  before  applying  the  mixture.  If  this  is  done  when  the  area  of  killed 
bark  is  small  the  infection  may  be  stopped  readily.  Mr.  J.  A.  Prizer 
of  the  San  Diego  Fruit  Company  has  had  good  success  wiih  this  method. 
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In  trimming  out  this  bark  he  uses  a  farrier's  knife  such  as  is  used  in 
trimming  horses'  hoofs.  Where  the  killed  areas  of  bark  are  so  large 
that  all  the  diseased  bark  can  not  well  be  taken  oS,  two  slits  are  made 
up  the  trunk,  one  on  each  side  of  the  infection,  for  the  purpose  of  con- 
fining it  to  one  section  of  the  trunk.  Another  cut  is  made  to  allow  the 
gum  to  drain  out.  The  entire  surface  is  then  covered  with,  the  Bordeaux 
paste.  Just  how  much  bark  it  is  necessary  to  take  out  and  whether 
slitting  is  necessary  are  questions  that  need  to  be  further  investigated. 
It  seems  advisable  with  our  present  knowledge  to  cut  the  branches  back 
more  or  less  severely  on  the  side  where  the  bark  has  been  killed  over  a 
very  large  area.  If  the  area  is  small,  no  cutting  back  need  be  done.  If 
the  bark  is  allowed  to*  become  entirely  dead  the  greater  part  of  the 
way  around,  it  is  then  usually  a  waste  of  time  to  try  to  save  it.  One 
must  expect  the  gum  to  run  out  freely  for  several  weeks  after  treat- 
ment, even  while  healing  is  going  on.  One  shoidd  watch  for  the  forma- 
tion of  new  healthy  tissue  rather  than  the  amount  of  gum  that  is  exuded 
after  treatment.  The  gum  that  has  already  formed  under  the  bark 
beyond  where  any  fungus  is  found  will  drain  out.  The  gum  itself,  as 
has  been  shown  by  inoculation,  usually  does  not  contain  any  infectious 
principle.  The  infectious  principle  (the  fungus)  is  in  the  diseased 
bark  or  wood  at  the  junction  of  the  live  and  dead  tissue.  The  formula 
that  is  being  recommended  as  a  result  of  a  number  of  experiments  by 
growers  is  as  follows : 

Bordeaux  Paste. 

1  pound  of  bluestone  (copper  sulphate)  dissolved  in  1  gallon 
of  water  in  a  wooden  or  earthen  vessel.  This  can  best  be  done 
by  hanging  it  in  a  sack  in  the  top  of  the  water. 

2  pounds  of  unslaked  lime,  slaked  in  about  one  half  gallon 
of  water.  Some  variation  from  these  proportions  may  be  made 
without  greatly  changing  the  value  of  the  paste. 

Stir  together  when  cool,  making  a  light  blue  mixture  about  the  con- 
sistency of  whitewash.  If  the  mixture  turns  to  some  other  color  before 
being  a'pplied,  it  is  an  indication  that  something  is  wrong.  Mix  up  fresh 
each  day  or  two,  as  the  mixed  paste  tends  to  deteriorate  with  age.  It 
may  be  applied  with  a  large  brush  as  whitewash.  (Figure  351).  A 
wash  made  of  equal  parts  of  lime  and  sulphur  (self  boiled)  is  also 
being  tried  out.  This  may  prove  equally  as  good.  Many  other  fungi- 
cides are  being  tried. 

Summaiy. 

Lemon  gummosis  in  at  least  two  forms  has  been  found  to  be  readily 
transmissible  from  diseased  to  healthy  trees  by  inoculation. 

By  series  of  many  inoculations  into  healthy  trees  it  has  been  found 
that  the  grey  fungus  (Botrytis  vulgaris)  is  capable  of  inducing  one 
form  of  gummosis,  and  that  the  brown  rot  fungus  {Pytkiacystis  citroph- 
thora)  is  capable  of  inducing  the  other. 

Both  these  fungi  have  been  isolated  from  trees  affected  with  gum- 
mosis, and  after  inducing  gummasis  in  healthy  trees  have  been  reiso- 
l^-ted  from  these  inoculated  trees.    These  fungi  wer^  foun^  to  b^  at  U^e 
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advancing  margins  of  diseased  areas  in  the  bark  and  wood,  and  were 
not  found  in  the  exuded  gum  nor  in  the  tissue  already  thoroughly  per- 
meated with  gum. 

The  grey  fungus  (Botrytis)  gummosis  is  characterized  by  a  killing 
of  the  outer  layer  of  bark  much  in  advance  of  the  inner,  and  by  a  soften- 
ing of  the  bark  and  production  of  spores  in  moist  weather,  where  the 
bark  is  entirely  killed  to  the  wood. 

The  brown  rot  (Pythiacystis)  gummosis  is  characterized  by  a  killing 
of  the  bark  to  the  wood  as  the  area  of  infection  advances,  without  out- 
ward evidence  of  fungus  at  any  time,  the  bark  remaining  hard  during 
all  stages  of  the  disease. 

The  concentrated  Bordeaux  mixture  or  Bordeaux  paste  in  about  the 
proportion  of  1  pound  of  bluestone,  2  pounds  unslaked  lime  to  about 
1^  gallons  of  water  has  given  promising  results  in  the  treatment  of 
these  two  forms  of  gummosis,  providing  the  diseased  areas  were  properly 
prepared  before  its  application. 


SOME  FIELD  NOTES  ON  A  SOFT  OBAY  SCALE  KNOWN 
LOCALLY  AS  THE  ''LONaULUS"  SCALE. 

By  Delacourt  Kell,  County  Horticultural  Inspector,  Pomona  and  Claremont  cflatrlct. 

This  scale  is  somewhat  prevalent  in  my  district,  and  hitherto  has  been 
very  little  affected  by  fumigation  with  hydrocyanic  acid  gas  carried  out 
at  the  time  at  which  the  best  results  can  be  looked  for  on  the  black  scale. 

The  following  notes,  containing  the  experimental  fumigation  under- 
taken to  determine  at  what  season,  if  any,  this  scale  could  be  killed, 
may  therefore  be  of  interest  to  those  who  have  it  in  their  groves  and 
are  fumigating  this  year.  I  believe  Mr.  R.  S.  Woglum  is  conducting 
some  fumigation  experiments  for  it  on  a  larger  scale,  which  should  give 
us  more  reliable  results,  but  meanwhile  the  following  may  be  of  some 
use. 

Some  of  the  notes  are  taken  from  my  article  in  the  Pomona  College 
Journal  of  Entomology  for  November,  1912. 

I  believe  the  species  of  this  scale  has  not  yet  been  officially  deter- 
mined. It  is  known  in  my  district  as  the  **longulus"  scale.  It  occurs 
also  in  other  parts  of  this  State. 

This  scale  is  somewhat  similar  to  the  soft  brown  scale  (Coccus  hes- 
peridum)  but  is  grayer,  less  shiny  and  the  young  are  more  transparent 
and  lie  flatter  to  the  leaf,  appearing  to  adhere  closely  to  it  as  a  mere 
film.  The  ants  do  not  foster  it  to  the  same  extent  as  they  do  Coccus 
hesperidum. 

The  scale  is  practically  viviparous,  though  eggs  can  occasionally  be 
found  along  with  the  live  young  under  the  old  shells.  The  hatch  appears 
to  be  fairly  regular,  extending  from  about  May  1st  to  August  21st,  in 
the  two  years  I  have  had  it  under  observation.  Mr.  Roy  Campbell,  who 
is  working  on  the  life  history  of  this  scale,  tells  me  that  he  has  counted 
as  many  as  500  young  from  one  scale. 

The  adult  scales  vary  much  in  size,  giving  the  appearance  of  an 
uneven  hatch,  but  one  finds  the  quite  small  ones  bringing  forth  young 
at  the  same  time  as  those  that  are  perhaps  six  times  l^ir  size.  The 
biggest  are  larger  than  the  largest  soft  brown  scaW^^^^^y^^^S*^^ 
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Soon  after  hatching  begins  the  surface  of  the  mother  scales  becomes 
dry  and  light  brown  in  color,  and  begins  to  adhere  less  closely  to  the 
twig.  At  this  stage  they  are  found  almost  wholly  on  the  smaller  twigs, 
being  arranged  in  places  in  an  imbricated  manner,  covering  the  twig- 
like fish-scales.  When  the  young  are  all  out,  the  dead  shells  are  very 
apt  to  drop  oflf,  leaving  whitish  marks.  One  does  not  find  many  old 
shells  of  the  preceding  year,  as  is  the  case  with  the  black  scale. 

This  scale  throws  out  a  great  deal  of  honeydew,  the  resulting  smut 
making  the  trees  very  dirty,  but  this  takes  place  somewhat  later  in  the 
season  than  is  the  case  with  the  black  scale,  so  that  the  navel  oranges 
have  usually  been  picked ;  but  the  Valencias  become  much  s'^ilei. 

With  regard  to  the  following  experiments,  in  ail  cases  the  trees 
selected  were  the  most  badly  infested  that  could  be  found  ct  a  suitable 
size.    Sodium  cyanide  and  the  Woglum  system  were  used. 

As  regards  the  condition  of  the  scale  when  fumigated,  young  were  still 
being  produced  under  the  old  shells  up  to  August  21st.  On  trees  fumi- 
gated before  that  date  apparently  all  the  young  under  the  shells  at  time 
of  fumigation  were  killed,  but  the  old  mother-shells  were  not  affected, 
so  that  a  few  young  would  be  born  after  fumigation  at  any  date  prior  to 
August  21st. 

On  or  about  July  1st,  this  year,  I  took  a  count,  on  each  tree,  of  the 
adult  scale  that  I  could  find  in  a  ten-minutes'  search.  The  number  of 
adults  that  could  be  counted  in  the  same  time  on  a  neighboring  tree  was 
also  taken  as  a  check  and  indication  of  the  condition  of  the  other  trees 
in  the  same  grove.  But  on  the  trees  fumigated  the  number  found  in 
ten  minutes  would  be  about  all  the  adults  that  were  on  the  tree,  whereas 
on  the  other  trees  this  was  by  no  means  the  case. 

The  results  are  not  quite  uniform,  and  the  number  of  trees  treated 
was  not  large,  but  I  think  the  results  may  be  held  to  indicate  that 
there  is  a  good  chance  of  obtaining  a  fair  killing  on  this  scale  between, 
say,  July  20th  and  end  of  August.  Between  these  dates  there  does  not 
seem  to  be  any  marked  difference  in  results.  With  regard  to  dosage,  it 
seems  to  be  that  a  three-quarters  schedule  would  be  advisable,  to  give  a 
safe  margin,  while  a  heavier  dosage  than  that  does  not  seem  to  be 
justified. 

With  regard  to  the  work  of  the  contractors  last  fall,  all  the  fumiga- 
tions done  after  the  middle  of  September  were  failures  as  far  as  the 
**longulus''  is  concerned.  One  grove  fumigated  on  September  7th  with 
an  *' estimated"  schedule  was  also  a  bad  failure,  but  in  this  case  a  very 
poor  result  was  also  obtained  on  the  black  scale.  In  one  grove  a  very 
good  result,  both  on  the  black  and  **longulus,''  was  obtained  on  Septem- 
ber 13th,  but  the  same  outfit  got  very  poor  results  on  **longulus"  in 
another  grove,  close  by,  on  September  17th,  though  they  again  got  a 
good  killing  on  the  black.  In  both  cases  a  five-eighths  schedule  was 
used.  In  another  grove,  where  we  got  a  very  satisfactory  result  on 
**longulus"  on  September  4th  on  the  six  trees  we  fumigated,  the  con- 
tractor got  a  very  poor  result  on  it  over  the  rest  of  the  grove  when  it 
was  fumigated  only  twelve  days  later,  September  16th,  using  a  five- 
eighths  schedule,  though  he  killed  the  black  very  well. 

I  may  mention  that  all  of  the  57  trees  fumigated  experimentally  are 
now  fairly  free  from  black  scale  as  well  as  **longulus,''  though  in  some 
of  these  groves  there  is  much  black  scale  on  the  surrounding  trees.    This 
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would  go  to  show  that  the  specially  early  fumigation  necessary  for  the 
"longiilus"  may  be  looked  for  to  also  give  a  useful  result  on  the  black. 
The  experimental  fumigation  was  done  by  Mr.  C.  H.  Vary  and  myself 
in  1911,  and  by  Mr.  J.  W.  Mashmeyer,  Mr.  H.  H.  Schaper  and  myself 
in  1912,  Mr.  Schaper  also  supplying  the  outfit  free  of  charge. 


RESULTS    OF    EXPERIMENTAL    FUMIGATION 
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A  BILLBUG  mJUBIOUS  TO  SMALL  OBAIN. 

(Sphenophorus  dincolor  Mann.) 

Order — Coleoptera.      Family — Calandridas. 
By  Harry  S.  Smith,  Superintendent,  State  Insectary,  Sacramento,  Cal. 

Species  of  the  genus  Sphenophoncs  are  frequently  found  to  be  serious 
pests  in  some  parts  of  the  United  States,  but  in  California  they  rarely 
attract  attention.  These  insects,  more  commonly  known  as  '*billbugs," 
at  times'  cause  a  very  considerable  injury  to  corn  and  sugar  cane,  but 
their  attack  on  small  grains  is  of  much  less  common  occurrence.  For 
these  reasons  the  following  observations  on  Sphenophorus  discolor 
Mann.*  are  deemed  worthy  of  recording. 

Attention  was  called  to  the  injury  of  small  grain  by  this  Sphe- 
nophorous  on  May  22d  by  Mr.  Eichoff,  Assistant  Agriculturist  of  the 
West  Sacramento  Company.  Specimens  of  the  beetle  were  brought  to 
the  Insectary.  Mr.  Eichoff  was  accompanied  to  the  experimental  plats 
where  some  grains  were  being  grown,  and  the  beetle  was  found  to  be 
doing  a  considerable  amount  of  damage  to  all  varieties  of  barley,  wheat 
and  oats.  The  injury  was  particularly  conspicuous,  as  the  heads  of 
all  plants  affected  had  turned  white  and  the  kernels  had  failed  to 
develop.    On  examination  it  was  found  that  the  beetles  inserted  their 

^Determined  by  Dr.  E.  A.  Schwarz,  Bureau  of  Entomology,  throuBlT>the  kindness  of 
Mr.  W.  D.  Pierce.  Digitized  by  VjOOQIC 


620 


THE  MONTHLY   BULLETIN. 


Fig.  352. — 8phenophoru9  discolor  Mann.,  enlarged  about  one  and  one-half 
times.     (Photo  by  Esslg.) 


Fio.  353. — Barley  stem  .showing  slit  made  by 
proboscis  of  Sphenophorus  discolor  Mann.,  also  /^~>  i 

leaf  showing  puncturea     (Photo  by  Essig.)     tized  by  VjOOQ IC 
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probosces  through  that  part  of  the  stem  known  as  the  boot.  The  main 
stalk  bearing  the  head  was  then  entirely  severed,  this  of  course  ruining 
the  plant  for  all  but  forage  purposes.  The  beetle  was  found  com- 
monly at  work  in  the  fields,  clinging  to  the  stalk  of  grain,  usually  with 
the  head  downward. 

The  surrounding  country  is  mostly  covered  with  a  heavy  growth  of 
the  common  tule  or  bull  rush  {Spirpus  l<icustris)y  and  the  ground  upon 
which  affected  grain  was  growing  was  but  recently  reclaimed  from  this 
sort  of  land.  There  seems  to  be  but  little  doubt  that  the  billbug  breeds 
in  the  roots  of  these  tules.  Their  great  size  would  preclude  their  breed- 
ing in  many  of  the  smaller  grasses  in  which  the  Sphenophorus  develop. 
However,  no  larvae  or  pupae  were  discovered.  It  is  probable  that  this 
insect  will  prove  to  be  injurious  only  during  the  first  year  that  grain 
is  grown  on  tule  land.  The  destruction  of  the  rushes  would  leave  no 
breeding  place,  and  in  consequence  the  billbugs  would  disappear  in  a 
short  time. 


THE  CODLINa  MOTH. 

{Carpocapsa  pomonella  Linn.) 

Order — Lepidoptera.        Fami  \y — ^Tortricidse. 

By  Geo.  P.  Weldon^  Chief  Deputy  Commlsaloner  of  Horticulture,  Sacramento,  Cal. 

Wormy  apples  and  pears  are  of  more  common  occurrence  this  season 
than  usual  in  sections  of  the  State  where  pome  fruits  are  grown.  Prob- 
ably the  codling  moth  is  no  more  abundant  than  it  is  other  seasons, 
but  there  is  such  a  small  crop  of  fruit  in  a  majority  of  the  orchards 
that  a  much  higher  percentage  of  it  is  wormy. 

During  seasons  of  light  crops  the  codling  moth  is  generally  very 
difiScult  to  control,  simply  because  there  are  just  as  many  of  the  moths 
to  start  with  and  only  a  relatively  small  number  of  apples  or  pears  for 
their  progeny  to  feed  upon.  If  there  are  several  larvae  trying  to  feed 
upon  the  same  apple,  the  chances  are  that  one  or  more  of  them  will  be 
successful  in  entering  at  a  point  unprotected  by  spray.  The  large 
number  of  these  fruits,  wormy  in  the  calyx  end,  indicates  that  the  calyx 
application,  the  most  important  of  all  in  controlling  codling  moth,  was 
not  made  thoroughly  or  not  at  the  proper  time.  This  application  must 
be  made  before  the  calyx  cups  close,  which  will  be  scarcely  more  than  a 
week  after  the  petals  fall  in  the  case  of  apples  and  a  much  longer  time 
with  peara.  Indeed,  some  varieties  of  the  latter  never  close  the  calyx 
entirely,  and  there  would  seem  to  be  no  excuse  for  not  protecting  the 
fruit  from  the  entrance  of  worms  at  that  point.  A  carefuUy  sprayed 
orchard,  if  the  spraying  were  done  at  the  proper  time  to  protect  the 
calyx,  should  have  practically  no  fruit  wormy  in  the  blossom  end. 
Arsenate  of  lead,  or  any  other  good  arsenical  spray  placed  in  the  calyx, 
will,  in  the  case  of  the  apple  at  least,  remain  there  and  kill  practically 
all  worms  which  try  to  enter  that  way  throughout  the  entire  season. 
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THE  SIAMZANITA  SEBICA. 

(Serioa  anthraoina  Lee) 
Order — Coleoptera.       Family — ScarabseidM. 

By  E.  O.  EssiG,  Secretary  State  Commission  of  Horticulture,  Sacramento,  CaL 

In  the  latter  part  of  April  this  oflSce  received  a  commani  cation  from 
Mr.  J.  E.  Hassler,  County  Horticultural  Oommiasioner  of  El  Dorado 
County,  stating  that  a  certain  fruit  orchard  in  the  foothills  near  Placer- 
ville  was  being  defoliated  by  a  mysterious  foe,  the  presence  of  which 
could  neither  be  found  nor  accounted  for.  He  also  stated  that  two  years 
ago  the  attention  of  this  office  was  called  to  this  condition,  and  that  the 
secretary  of  the  Commission  spent  a  day  in  the  orchard,  but  was  unable 
to  locate  the  trouble.  At  the  request  of  Mr.  Hassler  the  writer  went  to 
Placerville  with  the  idea  of  ascertaining,  if  possible,  the  depredator, 
and  to  suggest  means  of  control.  On  May  20th  Mr.  Hassler  took  the 
writer  to  the  orchard,  and  the  damage  to  the  trees,  especially  prune  and 
apple,  proved  serious.  Practically  all  of  the  leaves  were  removed  to  the 
stem.  This  work  had  continued  for  over  a  month,  and  some  of  the  trees 
had  been  killed  during  the  past  year  because  of  the  constant  and  com- 
plete defoliation. 


Fio.  354. — Adult  specimen  of 
the  manzanita  serica,  Serica 
anthracina  Lea  Natural  size. 
(OrlfiTinal.) 

At  first  sight  the  work  appeared  to  the  writer  to  be  that  of  the 
scarabaeid  beetles,  and  after  two  or  three  hours  of  diligent  search  a 
single  specimen  was  found  actually  eating,  the  leaves  of  a  prune  tree. 
This  was  followed  up,  and  before  we  left  we  were  able  to  find  a  dozen 
actually  doing  the  work ;  so  that  we  had  discovered,  beyond  doubt,  the 
pest. 

Inasmuch  as  the  principal  damage  was  done  to  trees  around  the  edges 
of  the  orchard,  the  writer  was  led  to  believe  that  the  beetle  found  was 
of  native  origin  and  would  probably  occur  on  the  wild  shrubbery  adjoin- 
ing the  orchard.  This  supposition  was  confirmed  immediately  by  finding 
the  same  beetle  abundant  on  the  manzanita  and  producing  exactly  the 
same  injury  to  this  shrub  as  to  the  orchard  trees.  Qreat  numbers  were 
found  feeding  upon  this  plant  around  the  entire  orchard.  It  was  also 
found  feeding  in  less  numbers  upon  the  black  oak,  lupines  and  upon 
Ceanothus  sp. 

The  least  touch  to  the  host  plant  would  cause  the  beetles  to  drop 
immediately  to  the  ground  and  secrete  themselves  under  any  hiding 
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place.  Even  if  the  beetles  saw  one  approaching  they  wotdd  drop  to  the 
ground.  This  probably  accounts  for  tiieir  not  being  discovered  sooner. 
The  beetle,  Figure  354,  varies  from  a  light  brown  to  almost  black  in 
color  and  is  less  than  half  an  inch  in  length. 

Apparently  this  insect  is  most  abundant  in  the  f oothiU  section  of  the 
Sierra  Nevada  mountains,  having  been  reported  about  Bowman,  Placer 
County,  California;  Nevada  City,  Nevada  County,  California;  Placer- 
ville,  Bl  Dorado  County,  California,  and  Inyo  County,  California,  but 
it  has  also  been  reported  to  occur  in  Fresno  County,  where  it  attacks 
the  foliage  of  the  plum.  It  is  probable  that  this  insect  was  driven  to 
the  orchard  trees  due  to  the  shortage  of  green  wild  shrubs  because  of 
the  dry  year,  and  that  it  will  never  be  a  serious  pest  except  under 
these  conditions. 

The  best  remedy  is  the  application  of  a  lead  arsenate  spray  prepared 
as  follows :  8  pounds  lead,  arsenate,  8  pounds  lime  to  100  gallons  of 
water.  The  lime  acts  somewhat  as  a  repellant.  This  spray  should  be 
applied  as  soon  as  the  beetles  appear  in  the  spring,  and  the  tender  tips 
and  twigs  drenched  liberally.  Repeated  applications  will  be  necessary 
to  thoroughly  protect  the  trees. 

The  writer  is  indebted  to  Mr.  Charles  Fuchs,  of  the  California 
Academy  of  Sciences,  for  the  identification  of  this  insect. 
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GENERAL  NOTES. 


THE  PRUNE  APHIS. 

{AphU  prunif olios  Fitch.) 

The  appearance  of  this  aphid  was  recorded  on  page  569,  volume  II 
of  The  Monthly  Bulletin  in  June,  1913.  Since  this  record  the  aphid 
has  been  reported  from  many  prune-growing  sections  of  the  Sacramento 
Valley  and  has  caused  alarm  and  worry  to  some  of  the  orchardists.  The 
louse  is  light  green  in  color,  and  is  covered  with  a  rather  thick  coating 
of  fine  white  powder,  which  at  once  distinguishes  it  from  all  other  lice 
attacking  the  prune.    It  attacks  the  tips  of  the  twigs  and  collects  in 


Fig.  355. — Prune  leaf  covered  with  the  prune  aphis,  Aphis  prunifolitB  Fitch. 
Slightly  enlarged.     (Original.) 

exceedingly  large  colonias,  especially  upon  the  under  sides  of  leaves 
which  are  slightly  curled  by  their  work.  Figure  355  shows  the  actual 
conditions  on  a  single  prune  leaf  taken  from  the  Yolo  orchard  in  Yolo 
County  on  May  10,  1913.  At  that  time  the  presence  of  the  larvae  of 
syrphid  flies  and  internal  hymenopterous  parasites  were  in  sufficient 
numbers  to  indicate  that  the  pest  would  be  subdued  before  it  did  any 
great  amount  of  damage.  In  a  few  sections,  however,  control  measures 
were  found  necessary,  which  consisted  of  the  application  of  a  tobacco 
spray  composed  of  nicotine  sulphate  in  the  proportions  of  1  to  1500. 
A  coarse  driven  spray  under  high  pressure  is  necessary  to  force  the 
liquid  through  the  powdery  waxy  coating  secreted  by  the  insect. — E.  0. 
EssiG. 


Digitized  by  VjOOQIC 


THE  MONTHLY  BX7LLETIN.  625 

HOETICULTUBAL  PRODUCTS  FROM  JAPAN. 

Working  under  a  well  defined  policy  of  permanent  progress  in  every 
phase  of  the  service,  and  with  particular  reference  to  horticultural 
material  intended  for  exhibition  at  the  Panama-Pacific  International 
Exposition,  the  executive  head  of  the  quarantine  division  at  San  Fran- 
cisco and  the  Japanese  Consulate  at  that  port  have  been  co-operating 
for  some  time  in  an  effort  to  improve  the  condition  of  trees  and  plants 
imported  into  California  and  tiie  United  States  in  general  from  the 
nurseries  of  Japan.  The  equity  of  each  phase  of  the  situation  has  been 
thoroughly  discussed,  and  articles  dealing  with  the  practical  methods 
employed  in  California  to  keep  nursery  stock  clean  of  insect  pests  and 
in  which  the  salient  points  that  make  for  success  in  fumigation  were 
clearly  portrayed  and  strongly  emphasized,  have  been  prepared  and 
furnished  to  the  Consulate.  These  translated  into  Japanese  were  for- 
warded to  the  ofiicials  in  Japan,  together  with  specimens  in  situ  of 
thirty  different  insect  pests  taken  from  material  found  on  imports  from 
that  country  by  the  quarantine  inspectors  at  San  Francisco  during  the 
past  season. 

The  quarantine  office  at  San  Francisco  is  in  receipt  of  information 
from  the  Consulate  that  in  conformity  with  the  regulations  of  the  Plant 
Quarantine  Act  the  Government  of  Japan  has  established  a  quarantine 
service  for  the  inspection  and  control  of  plants  intended  for  exportation, 
with  officers  and  stations  at  Tokyo,  Yokohama  and  Kobe.  This  is 
decided  progress,  and  its  results  will  eventually  be  far  reaching. — 
Fbedeeick  Maskew. 


BLACK  TREE  PROTECTORS  TO  PREVENT  RODENT  INJURY 
SHOULD  NOT  BE  USED. 

Often  it  becomes  necessary  to  protect  the  trunks  of  young  trees  in 
some  way  or  other  to  keep  rabbits  and  other  rodents  from  barking  them. 
For  this  purpose  various  kinds  of  shields  have  been  used  with  success. 

The  writer  recently  examined  some  two-year-old  olive  trees  in  an 
orchard  near  Madera,  where  heavy,  black  paper  shields  were  being  used 
in  this  work.  It  was  claimed  at  the  time  that  they  were  put  on,  which 
was  during  the  previous  season,  that  the  fact  that  they  were  black 
would  not  make  them  liable  to  damage  the  trees,  this  tendency  having 
been  overcome  by  perforations  in  the  paper.  While  this  might  be  a 
good  selling  point  for  these  shields,  in  actual  tests  it  did  not  prove 
sufficient  to  prevent  severe  sun-scald  on  the  south  side  of  trees.  My 
visit  to  the  orchard  had  been  preceded  by  several  days  of  very  hot 
weather;  many  trees  had  recently  died  and  many  more  were  scalded  on 
the  south  side  of  the  trunks.  Every  tree  examined  showed  more  or  less 
of  this  injury,  even  though  the  tops  appeared  perfectly  normal. 

While  the  use  of  protectors  is  good  both  in  keeping  off  rodents  and 
preventing  sun-scald  in  some  cases,  a  black  protector  shoidd  not  be  used 
during  the  hot  season  at  least.  Light  colored  wooden  or  paper  pro- 
tectors will  serve  the  purpose  for  which  they  are  intended  just  as  well 
and  will  not  endanger  the  lives  of  the  treeg  froin  sc£^ld  during  the  hot 
weather. — Geo.  P.  WiqiiDON, 
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WHAT  OF  INTRODUCED  PARASITES? 

The  passage  of  Dr.  P.  Silvestri  through  San  Francisco  on  June  19, 
1913,  with  a  splendid  collection  of  living  specimens  of  several  species 
of  fruit  fly  parasites,  awakened  a  new  interest  in  the  possibilities  of 
this  rational  method  of  controlling  imported  insect  pests,  and  brought 
forcibly  to  the  mind  of  the  writer  the  many  shipments  of  similar  live 
active  collaborators  sent  by  him  to  California  in  years  past,  and  at  the 
same  time  a  vivid  remembrance  of  the  manner  in  which  the  same  were 
treated  after  arrival. 

In  view  of  the  publicity  given  to  Dr.  Silvestri 's  well  earned  success 
and  as  an  incentive  to  further,  work  along  these  lines,  the  following 
suggestions  are  offered.    That  an  investigation  be  made  of  the  causes — 

Why  the  grasshoppers  have  never  been  epidemic  in  the  Livermore 
Valley  since  the  fifty-nine  living  specimens  of  locust  parasites  were 
liberated  in  that  locality  by  the  late  Alexander  Craw  on  June  11,  1900, 
tlie  same  having  been  sent  to  him  by  the  writer  from  New  South  Wales, 
Australia? 

Why  no  more  complaints  are  heard  from  the  Fresno  County  grape 
errowers  about  the  mealy  bug  pest  since  the  writer  liberated  the  small 
Philippine  lady  bugs  in  the  vineyard  of  the  Backer  Vineyard  Company 
three  years  ago  ? 

What  lias  become  of  the  Pulvinaria  pest  in  the  apple  orchards  at  and 
around  Downey  in  Los  Angeles  County  since  Frederick  Maskew  liber- 
ated the  Ilymenopterous  parasites  in  those  same  orchards  which  had 
been  obtained  from  one  of  the  eastern  states? — Geo.  Compere. 


INSECTARY  SUPERINTENDENT  TO  COLLECT  IN  ORIENT. 

Mr.  Harry  S.  Smith  sailed  on  the  5th  of  August  for  the  Orient, 
where  he  g^es  to  seek  valuable  beneficial  insects.  Owing  to  lack  of 
funds,  no  other  will  engage  in  the  service  this  year.  Some  time  since, 
I\Ir.  Smith  discovered  in  Europe  some  seven  parasites  or  predaceous 
insects  on  the  alfalfa  beetle,  which  he  transported  and  introduced  in 
the  alfalfa  fields  of  Utah.  We  have  great  reason  to  hope  for  rich 
results  in  this  present  undertaking.  lie  will  be  absent  two  or  three 
months. — A.  J.  Cook. 


LADYBIRD  BEETLES  SENT  OUT. 

The  State  Insectary  has  collected  and  distributed  75,000,000  of  the 
ladybird  beetles  Hippodamia  convergcns  this  year,  as  against  43,000,000 
last  year. — A.  J.  Cook. 
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THE  DESTRUCTIVE  ELEODES. 

(Eleodes  omissa  var.  horealis  Blaisd.) 

During  the  month  of  May,  Mr.  K.  S.  Knowlton,  County  Horticultural 
Commissioner  of  Kern  County,  sent  specimens  of  a  tenebrionid  beetle, 
which  he  reported  as  doing  much  damage  to  orange  trees  around  Bakers- 
field.  Later  he  also  sent  specimens  to  the  writer.  On  June  9,  1913, 
Mr.  E.  P.  Siegfried  of  Wasco,  Kern  County,  wrote  that  a  black  beetle 
had  stripped  quite  a  number  of  apricots  and  plum  trees  in  his  orchard. 
He  reported  that  they  were  so  thick  as  to  entirely  cover  the  ground. 


Fig.  356. — The  destructive  eleodes,  Eleodea  omiaaa  var.  horealia  Blaisd. 
the  base  of  an  apricot  tree.     (Photo  by  E.  F.  Siegfried.) 


Collected  at 


Figure  356  was  taken  by  Mr.  Siegfried,  and  shows  the  beetle  at  the 
base  of  an  apricot  tree.  Watermelon  vines  are  also  severely  injured  by 
this  beetle. 

Poison  bran  did  not  seem  to  offer  a  ready  means  of  control,  inasmuch 
as  the  insects  preferred  plant  food.  Poison  sprays  strongly  applied 
are  not  as  effective  against  this  beetle  as  against  some  other  insects,  due 
to  its  highly  resistive  powers. 

Its  occurrence  in  such  numbers  is  probably  due  to  the  dry  season, 
which  was  apparently  very  favorable  to  breeding. — E.  0.  EssiG. 
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MONTHLY  CROP  REPORT— JULY. 


These  (ftLta  are  compiled  by  the  secretary  from  monthly  crop  reports  made  by  the 
county  horticultural  commissioners.  Counties  not  Included  have  not  reported  or  the 
reports  have  come  too  late  for  press.  Unless  otherwise  designated,  percenta^s  refer 
to  last  year's  crop. 

The  crop  report  of  this  month  has  been  materially  chanfired  throughout  the  State  due 
to  the  excessive  dry  weather  and  hot  winds  which  have  prevailed.  Some  sections 
were  not  injured  as  much  as  others,  but  there  is  hardly  a  location  which  has  not 
suffered.  These  conditions,  together  with  the  late  frosts,  will  make  a  considerable 
shortage  In  a  number  of  crops. 

Alfalfa. 

The  reports  relative  to  the  alfalfa  crop  are  very  encouraging,  and  with  the  excep- 
tion of  a  single  locality  the  crop  will  average  from  90  to  100  per  cent  of  that  of  last 
year.  In  most  localities  there  will  be  as  much  alfalfa  produced  as  was  produced  last 
year. 

Almonds. 

The  almond  crop  is  exceedingly  spotted  throughout  the  State.  While  some  coun- 
ties, notably  Alameda,  Madera  and  Riverside,  report  a  slight  decrease  over  the  report 
of  last  month,  other  counties,  including  Butte  and  Monterey,  report  a  slight  Increase. 
In  only  a  few  localities  will  there  be  a  full  crop,  while  in  others  the  range  varies  from 
10  to  90  per  cent,  the  average  being  from  50  to  85  per  cent  The  excessively  dry 
weather  is  resj>onslbIe  for  a  slight  reduction  over  last  month's  estimate  in  the  local- 
ities noted. 

Apples. 

The  apple  crop  will  be  decidedly  short,  due,  as  in  the  case  of  many  other  fruits,  to 
the  dty  weather.  There  are  no  reports  of  an  Increase  oVer  that  of  last  month,  with 
the  exception  of  a  slight  increase  in  some  of  the  northern  countiea  The  largest  pro- 
ducing sections,  including  Monterey,  Santa  Cruz,  Lake,  Mendocino,  El  Dorado  and 
Nevada,  will  produce  less  than  half  a  crop,  the  average  being  from  25  to  30  per  cent. 
Sonoma  County  reports  a  crop  of  85  per  cent  of  last  year,  which  may  be  slightly 
decreased  because  of  the  dry  weather.  Humboldt  reports  90  per  cent  of  last  year's 
crop,  which  was  only  65  per  cent  of  normal.  Santa  Crua — 20  per  cent  of  last  year's 
crop. 

Apricots. 

The  conditions  of  the  apricot  crop  over  last  month's  report  have  changed  only 
slightly,  there  being  a  slight  increase  in  most  localities.  Throughout  the  State  the 
crop  was  short,  varying  from  36  to  100  per  cent  of  normal  crop. 

Beans. 

The  bean  crop  will  be  good  throughout  the  State,  varying  from  70  to  100  per  cent 
of  full  crop. 

Beets  (Sugar). 

The  sugar  beet  crop  will  be  a  little  short,  due  to  the  dry  weather.  Only  Incomplete 
estimates  have  been  made. 

Berries. 

Reports  still  show  that  there  will  be  a  good  crop  of  berries  throughout  the  Stat& 
The  lack  of  moisture  is  especially  reducing  the  strawberry  crop. 

Cherries. 

Reports  of  the  cherry  crop  have  not  materially  changed  from  those  of  last  month. 
Dry  weather  caused  considerable  of  a  reduction  in  the  valley  sections. 

Grapes. 

The  grape  crop  in  the  Sacramento  and  San  Joaquin  valleys  will  be  much  shorter 
than  was  predicted,  due  to  the  hot,  dry  weather,  which  caused  considerable  sunburn. 
The  burning  was  largely  due  to  the  defoliation  of  the  vines  by  injurious  insects,  Includ- 
ing gras.shoppers  in  the  central  part  and  vine  hoppers  in  the  San  Joaquin  Valley.  In 
many  localities  the  crop  will  run  as  low  as  50  per  cent  The  wine  grapes  will  produce 
a  better  crop  than  either  the  raisin  or  table  varietiea 

(Raisin). 

The  raisin  crop  In  Fresno  County  will  be  70  per  cent  of  normal  Kings  County 
reports  90  per  cent  due  to  heat  Madera  will  have  only  70  per  cent  *ie  to  hot 
weather  and  vine-leaf  hoppers.  The  water  table  in  that  county  Is  seven  feet  lower 
than  usual.  All  varieties  in  Orange  County  report  a  good  crop.  Solano  County  wlU 
have  only  40  per  cent  of  a  crop  because  of  sunburn.  Yolo  County  reports  a  very  short 
crop,  ranging  from  10  to  25  per  cent,  due  to  hot  weather,  which  produced  sunburn. 
Yuba  County  reports  70  per  cent  due  to  similar  weather  conditiona 

(Table). 

Table  grapes  were  seriously  injured  because  of  the  hot  weather,  and  In  all  section* 
the  crop  will  be  short  averaging  from  75  to  90  per  cent  San  Joaquin — ^Pretty  well 
cooked,  especially  wh^re  ^ot  irrjgfated.  Tokays  sufjpered  qios^;  som^  dama^rsd  60  per 
pent- 
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Wine. 

Wine  grapes  promise  a  fair  crop,  being  reported  from  the  Tarious  counties  as  fol- 
lows: Alameda — 70  per  cent  Butie — 100  per  cent.  Freano—100  j>er  cent  Kinff^—90 
per  cent  Lake — 100  per  cent  Loe  Angelea — 100  per  cent  Madera — 85  per  cent 
Napa — 80  per  cent  Orange — 150  per  cent  Riveraide—90  per  cent  Sacramento — 60 
per  cent  Sunburn  and  dry,  hot  winds  are  responsible  for  this  shortage.  Ban  Bernar- 
dino— 96  per  cent  Bolano — 90  per  cent  Regarding  the  crop  in  Sonoma.  Mr.  Qallaway 
writes :  "Some  varieties  of  grapes  also  were  quite  badly  burned  in  places,  but  in  spite 
of  the  excessive  heat  and  grasshoppers,  I  am  of  the  opinion  that  there  will  be  more 
grapes  produced  in  Sonoma  Coun^  this  year  than  last"  In  Santa  Clara  the  former 
reports  remain  the  same.  In  Yuba  County  and  other  sections  of  the  Sacramento 
Valley  the  crop  will  average  about  70  per  cent  due  to  the  hot  winda 

Hay   (Grain). 

Only  a  few  counties  have  reported  relative  to  the  conditions  of  this  crop.  The 
counties  along  the  coast  and  in  the  interior  and  southern  parts  of  this  State  will  have 
from  50  to  7<)  per  cent  of  a  crop,  while  the  foothill  counties  an<f  the  mountainous 
counties  will  have  a  good  crop. 

Hops. 

The  hop  crop  promises  to  be  very  good  In  spite  of  the  hot  weather.  The  following 
producing  counties  have  reported:  Lake-^tuU  crop.  Mendocino— tuU  crop.  Baora- 
mento — full  crop.  Bonoma — good  crop.  Mr.  Gallaway  writes  that  the  growers  seem 
to  have  been  benefited  In  a  way  by  the  hot  weather,  as  the  hop  lice,  which  were 
threatening  their  crop,  have  been  almost  eradicated.  Yuba  will  produce  but  60  per 
cent  of  a  crop.    Other  localities  have  not  reported. 

Lemons. 

The  situation  relative  to  the  lemon  crop  has  not  greatly  changed  throughout  the 
State.  Butte  County  reports  15  per  cent  decrease  under  report  of  last  month,  while 
Orange  County  reports  an  increase  of  10  i>er  cent  Iios  Angeles  County  will  have 
15  per  cent  of  normal  crop  instead  of  10  per  cent  as  previously  reported.  In  other 
sections  the  reports  of  last  month  still  hold  goodL 

Olives. 

According  to  all  reports,  the  olive  crop  will  be  much  larger  than  that  of  last  year. 
Butte  County  reports  twice  as  much  as  last  month.  Fresno — 60  per  cent  more.  Loa 
Angelea — 6  per  cent  more.  Madera — 100n)er  cent  more.  Sacramento — 6  per  cent 
more.  A  few  counties  report  a  slight  decrease  under  last  month's  estimates  Nearly 
all  of  the  other  localities  report  a  full  crop. 

Oranges. 

The  condition  of  the  orange  crop  in  the  south  remains  practically  the  same  as  first 
reported,  with  an  increase  of  40  per  cent  in  Los  Angeles  County,  and  from  5  to  20 
per  cent  in  Orange  County,  which  reports  navels  100  per  cent  and  valencias  75  per 
cent  Santa  Barbara  County  reports  navels  100  per  cent  of  last  year's  crop.  Butte 
County  reports  a  decrease  of  15  per  cent  and  Sacramento  County  a  decrease  of  6  per 
cent  under  last  month.  Mr.  G.  Harold  Powell  predicts  a  66  per  cent  to  80  per  cent 
crop  of  citrus  fruits  this  year. 

Peaches. 

Reports  concerning  the  peach  crop  are  more  favorable  this  month  than  last  there 
being  a  considerable  increase.  Alameda  reports  25  per  cent  increase,  and  Orange 
a  large  Increase,  especially  in  drying  varieties  The  crop  throughout  the  State  ranges 
from  25  to  100  per  cent,  the  average  being  about  76  per  cent  Ban  Jo€^uin — ^Mulrs 
80  per  cent  Lovells  75  per  cent  Elbertas  50  per  cent 

Pears. 

The  reports  relative  to  pear  crop  show  a  slight  Increase  over  that  of  last  month.  In 
the  Sacramento  Valley  there  has  been  a  slight  decrease  Aie  to  the  dry  season.  The 
range  in  the  production  compared  with  last  year  is  from  26  to  100  per  cent  the 
average  being  about  76  per  cent  Ban  Jo{iquin — a  good  crop,  but  in  many  instances 
undersized.     Tehama — ^from  20  to  60  per  cent  of  last  year's  crop. 

Plums  and  Prunes. 

There  is  a  marked  falling  ofC  in  regard  to  the  yield  of  these  crops,  a  notable 
decrease  being  reported  in  nearly  every  locality.  The  crop  ranges  from  26  to  76  per 
cent  or  an  average  of  about  50  per  cent  Hot  winds  injured  the  crop  in  Sonoma  and 
Yolo  counties,  so  that  the  former  will  be  less  than  10  to  15  per  cent  of  last  month's 
report  The  crop  In  Yolo  will  be  from  16  to  26  per  cent  Contra  Coata — 60  per  cent 
Tehama — iO  per  cent  Santa  Clara — ^Mr.  Morris  reports:  ''The  prune  orchards  are 
showing  the  effects  of  the  hot  dry  weather.  Some  fruit  can  not  ripen  properly,  and 
some  Is  dropping.  The  estimate  must  be  lowered,  but  how  much  It  is  impossible  for 
me  to  say  with  the  slightest  dtegree  of  accuracy." 

Walnuts. 

There*  is  a  slight  Increase  in  the  estimate  regarding  the  walnut  crop,  the  southern 
counties  reporting  good  ylelda  Orange  County  reports  all  varieties  heavier  loaded 
than  last  year,  with  a  reduction  of  6  per  cent  by  blight  Santa  Barbara  reports  198 
per  cent  of  last  year's  crop.  Contra  Costa  reports  a  crop  of  20  per  cent  more  than 
last  year,  which  was  but  60  per  cent  of  normaL 

Cotton. 

Mr.  Wilsle  reports  25.000  acres  of  cotton  in  Imperial  County  looking  good,  with 
excellent   prospecta 

Cantsloupes. 

The  season  Is  Just  over  for  the  marketing  of  6,100  acres  of  cantaloupes,  which  has 
been  successful;  the  growers  will  realize  about  |160  per  acre.  The  facts  are  not  all 
in  to  make  exact  accounting. — ^W.  BL  Wilsie. 
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INSECT  NOTES. 


The  rosy  apple  aphis,  Aphis  aorbi  Kalt.  This  pest  Is  found  to  be  quite  common, 
thousrh  serious  only  occasionally,  this  season.  There  is  probably  no  other  aphis  that 
attacks  the  apple  that  can  do  as  much  mischief  as  this  one.  In  places  it  is  being:  kept 
in  check  quite  well  by  natural  enemies :  in  still  others  they  are  not  sufficiently  numerous 
to  control  it.  This  aphis  not  only  affects  the  foliaere,  but  the  fruit  as  well,  and  In 
certain  orchards  visited  much  fruit  has  been  seen  that  is  ill-shapen,  has  made  no 
grrowth  and  can  not  possibly  mature.  The  leaves  are  rolled  very  tightly  by  this  pest, 
and  a  spray  for  its  control  should  be  applied  early  in  the  season  when  its  first  appear- 
ance is  noted.  The  tobacco  preparation,  known  as  Black  Leaf  "40,"  is  one  of  the 
very  best  sprays  to  use  In  controlling  it  About  1  part  of  the  Black  Leaf  **40"  to  8Q0 
to  900  parts  of  water  and  a  little  soap  to  make  it  spread  and  penetrate  better  is 
sufficient  to  kill. 

The  Oregon  Experiment  Station  recommends  a  mixed  spray  of  lime-sulphur  and 
Black  Leaf  "40." — Gao.  P.  Wbldon. 

The  peach  twig -borers  Anarsia  lineatella  Zell.  As  early  as  July  4  th  at  Hanford, 
Kings  County,  signs  of  the  twig-borer  constructing  their  little  cells  or  hibemaculSB  In 
the  crotches  of  small  peach  trees  were  noticed.  On  July  16th  at  Holllster,  San 
Benito  County,  many  freshly  made  mounds  of  borings  were  seen  in  the  crotches  of 
peach  trees  in  that  section.  Some  of  the  hibernating  cells  were  cut  into  and  the 
larvse  found  within.  Again  on  July  18th  at  Hajrward,  Alameda  County,  a  number  of 
larvae  were  found  in  hibernating  cells  in  small  crotches  of  apricot  treea  The  apricots 
in  a  fair-sized  orchard  showed  considerable  Infestation,  and  it  will  probably  be  neces- 
sary to  spray  for  its  control  another  season.  A  spray  of  lime  and  sulphur.  1  part  to 
9  of  water,  if  applied  thoroughly  during  the  dormant  season  will  give  almost  perfect 
results. — Geo.  P.  Wbldon. 

The  cherry  slug,  Caliroa  cercLsi  Linn.  The  foliage  of  pear  trees  Is  being  attacked 
by  this  pest  in  various  parts  of  the  State  where  this  fruit  is  grown.  An  orchard  In 
Alameda  County,  which  was  Inspected  on  July  18th,  was  found  to  contain  a  great 
many  esKf^  The  tree  had  been  sprayed  recently  with  Paris  green  and  lime  in  or^r  to 
control  the  codling  moth.  The  spray  answered  a  double  purpose,  for  practically  all  of 
the  cherry  slugs  were  killed  also.  The  eggs  hatched  well,  and  the  spray  could  be 
seen  on  the  leaves  where  the  little  larvse  had  fed  for  a  short  time  prior  to  getting  a 
fatal  dose  of  the  poison.  This  pest  is  one  of  the  easiest  to  control  by  means  of  an 
arsenical  spray,  and  there  is  little  excuse  for  the  damage  that  we  often  see  from  its 
attack. — Geo.  P.  Weldon. 

The  mealy  plum  aphis,  Uyaloptema  arundinis  Fab.  This  species  of  aphis  Is 
commonly  found  at  this  time  on  plum,  prune  and  apricot  treea  Ladybird  beetles  and 
other  enemies  are  controlling  It  quite  well  in  most  cases.  Its  damage  is  probably 
over  for  the  season.  Another  season  should  it  become  bad  a  nlctotlne  spray  should 
be  used. — Geo.  P.  Weldon. 

Jumping  oak  galls.  A.  G.  Shulz,  Horticultural  Commissioner  of  Tulare  County. 
has  sent  galls  from  oak  trees  which  look  like  small  eggs  and  are  surprisingly  active. 
They  hop  about  In  a  most  lively  fashion.  The  cause  is  the  larvae  of  a  cynipid  gall 
fly.  which  are  within  the  galls. — A.  J.  Cook. 

A  small  blue  and  bronze  chrvsomelld  beetle,  Colaapidea  varicoJor  Cr.,  has  done 
some  damage  to  the  foliage  of  young  prune  and  pear  trees  in  Nevada  County.  It 
works  upon  Ceanathua  sp.  in  the  mountains,  having  also  been  collected  In  Placer  and 
El  Dorado  counties. — E.  O.  Essio. 

Bruchus  prulnlnus  Horn  has  been  collected  feeding  upon  rose  bushes  on  the  Capitol 
Park. — E.  O.  Essio. 

The  harlequin  cabbage  bug,  Murgantiaa  histronica  Hahn,  is  very  common  on 
cabbage  at  Cnlcago  Park,  Nevada  County,  Cal.,  this  summer. — B.  O.  ESBio. 

The  elm-leaf  aphis.  Schizoneura  rileyi  Thos.  (S.  nhni  Riley)  has  recently  been 
reported  by  S.  H.  E.s.slsr  as  occurring  on  the  American  elm  at  Ventura,  CaJlfomia. 
This  appears  to  be  the  first  report  of  this  insect  In  this  State. — E.  O.  ESBlo. 
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NOTES  FROM  THE  COUNTY  COMMISSIONERS. 


Alameda  County. 

Commissioner  Fred  Seulberger  is  advising  the  control  of  the  pear 
and  cherry  slug,  which  is  doing  much  damage  to  the  orchards  of  his 
county. 

Bntte  County. 

Black  scale  is  showing  up  in  considerable  numbers  in  the  olive 
orchards  of  Butte  County,  and  control  arrangements  are  being  made  by 
Commissioner  Earl  Mills. 

Imperial  County. 

The  date  for  the  examination  for  county  horticultural  commissioner 
is  August  14, 1913. 

Inyo  County. 

Mr.  Richard  Baird  has  tendered  his  resignation  as  county  horticul- 
tural commissioner. 

Madera  County. 

Commissioner  George  Marchbank  and  Mr.  Geo.  P.  Weldon  have 
recently  made  an  orchard  inspection  of  the  eastern  part  of  the  county. 

Mendocino  County. 

Examination  for  county  horticultural  commissioner  will  be  held  at 
Ukiah,  August  19,  1913. 

Nevada  County. 

Commissioner  D.  F.  Norton  has  been  using  a  spray  composed  of  10 
pounds  arsenate  of  lead,  10  pounds  lime  and  100  gallons  of  water  as  a 
means  of  preventing  grasshopper  attacks  on  young  orchard  trees.  The 
lime  appears  to  have  some  value  as  a  repellent. 

San  Bernardino  County. 

Because  of  dry  weather.  Commissioner  S.  A.  Pease  reports  unusual 
abundance  of  Russian  thistle,  powdery  mildew  of  the  apple,  woolly 
aphis,  codling  moth,  citrus  red  spider  and  walnut  aphis. 

San  Luis  Obispo  County. 

This  county  is  still  without  a  horticultural  (commissioner.  The  names 
of  36  signers  to  a  petition  were  handed  in,  but  supervisors  would  not 
act.  The  growers  mean  business  and  will  send  in  another  petition, 
hoping  to  meet  all  objections. 

Santa  Barbara  County. 

Commissioners  C.  W.  Boors  and  Mr.  H.  S.  Fawcett  are  conducting 
some  studies  relative  to  black  sap  of  walnuts,  which  has  appeared  some- 
what serious  this  year. 

Work  is  also  being  conducted  by  the  University  of  California  to  devise 
the  control  of  certain  beetles  and  fungi  attacking  live  oaks  of  Montecito. 

The  U.  S.  Department  of  Agriculture  is  experimenting  with  the 
carob  tree  at  Santa  Barbara,  and  present  indications  point  to  the  com- 
mercializing of  this  plant  as  a  new  forage  crop.  ^  , 
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Santa  Clara  Gounty. 

Commissioner  Earle  Morris  is  recommendingg  a  spray  of  2^  pounds 
arsenate  of  lead  to  50  gallons  of  water  for  the  second  brood  of  the  Cali- 
fornia oak  moth.  He  advises  applications  while  the  caterpillars  are 
small. 

Sonoma  County. 

Commissioner  Qallaway  has  been  using  poison  bran  successfully  in 
combating  grasshoppers  in  the  vineyards  of  his  county. 

The  grapevine  beetle  and  hop  aphis  have  ceased  serious  work  and  will 
probably  do  little  damage  this  year. 

Tulare  County. 

Commissioner  A.  G.  Schulz  has  had  wonderful  success  in  keeping  the 
orchards  of  his  county  free  from  serious  citrus  pests. 

Ventura  County. 

Commissioner  Vaile  announces  marked  beneficial  results  in  the  con- 
trol of  walnut  aphis  by  lime-sulphur  spray  applied  in  the  spring,  just 
as  the  buds  are  starting.  The  work  was  conducted  by  the  State  Uni- 
versity. 

J^olo  County. 

#  Commissioner  Geo.  H.  Hecke  has  charge  of  his  county's  exhibit  to  be 
Mmade  at  The  Panama-Pacific  International  Exposition  in  1915-  In  addi- 
B  tion  to  this,  he  is  actively  engaged  in  making  the  county  fair  to  be  held 
^August  22-25  a  success. 
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QUARANTINE  2 h«r  g    DIVISION. 


By  Frbdvrick  Mabkxw^  Chief  Deputy  Quarantine  Officer,  San  Francisco.  Cal. 

The  following  extract  from  the  report  of  the  United  States  grand  jury 
at  San  Francisco  is  herewith  published  by  and  with  the  consent  of  that 
body: 

''Mediterranean  Fruit  Fly." 

The  attention  of  the  jury  has  been  directed  to  this  matter,  and  it  has 
been  given  very  serious  consideration  and  careful  investigation.  The 
quarantine  oflScials,  both  State  and  Federal,  have  been  examined, 
together  with  exhibits  and  specimens — ^many  witnesses,  including  steam- 
ship officials  and  ship  officers  having  been  examined  at  length. 

The  seriousness  of  the  introduction  of  this  pest  into  the  State  of  Cali- 
fornia does  not  appear  to  have  been  fully  realized  by  the  crews  manning 
the  vessels  coming  from  Hawaii  and  other  points  where  this  fly  exists, 
and  we  find  a  dangerous  lack  of  knowledge  on  the  part  of  the  public 
generally.  The  seriousness  and  gravity  of  the  present  situation  can  not 
be  overestimated.  The  ravages  of  this  fly  have  ruined  the  fruit  industry 
of  Australia,  and  in  less  than  three  years  it  has  devastated  the  fruits 
and  vegetables  of  the  Hawaiian  Islands.  It  is  generally  conceded  that 
should  this  fly  obtain  a  foothold  in  the  State  of  California,  it  means  the 
ruin  of  the  entire  fruit  industry,  including  many  vegetables,  of  this 
great  State.  Hundreds  of  millions  of  valuable  property  are  directly 
menaced  and  endangered.  If  the  fly  once  finds  a  lodgment  at  any  point 
in  the  State,  the  world  will  immediately  quarantine  against  the  entire 
State  of  California.  This  will  mean  that  not  one  pound  of  fresh  fruit 
can  be  shipped  out  for  consumption  elsewhere.  Its  damaging  effect  also 
upon  the  dry  and  canned  fruit  industry  would  be  enormous. 

Through  the  activities  of  this  grand  jury  the  importance  of  this 
matter  has  been  forcibly  brought  home  to  the  steamship  companies  and 
crews  manning  the  boats.  Some  good  has  undoubtedly  been  accom- 
plished, but  we  feel  that  we  must  direct  the  attention  of  all  officials. 
State  and  Federal  quarantine  officers,  the  district  attorney  and  the 
future  grand  jurors  to  the  terrible  consequences  should  the  Mediter- 
ranean fruit  fly  obtain  entrance  to  this  State  through  the  laxity  on  the 
part  of  any  one  charged  with  the  duty  of  protection  in  this  regard. 

We  find  the  present  force  of  quarantine  inspectors  active,  energetic, 
and  alive  to  their  responsibilities.  We  urge  that  their  hands  be  upheld 
in  every  way  possible,  and  that  the  force  of  inspectors  be  increased 
whenever  and  wherever  necessary  to  safeguard  those  great  interests. 

We  earnestly  direct  the  attention  of  all  fruit-growing  bodies  tlirough- 
out  the  State  and  the  coast  to  the  situation,  and  urge  upon  them  the 
utmost  watchfulness  and  aid  in  actively  supporting  the  good  work  now 
being  done  by  the  State  and  Federal  quarantine  officers." 
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To  the  rank  and  file  of  the  horticultural  quarantine  division  this 
tribute — ^to  their  sincerity  of  purpose,  their  collectivity  of  effort  and 
adherence  to  a  fixed  policy  of  duty — ^from  a  body  of  broad  minded 
men  who  had  taken  infinite  pains  to  inform  themselves  of  all  the  facts 
concerning  the  situation  before  arriving  at  these  conclusions,  is  an  incen- 
tive that  will  redound  to  the  further  protection  of  the  allied  horticultural 
and  agricultural  interests  of  California,  and  should  present  to  the  pro- 
ducers of  this  State  the  proper  value,  the  fallacy  and  inconsistency  of 
the  assiduously  published  statements  of  certain  agitated  gentlemen  that 
all  of  these  same  efforts  are  simply  a  matter  of  "political  entomology." 
**  Finis  rationem  excusat"  is  the  motto  of  the  quarantine  division,  and 
we  of  the  service  feel  that  the  report  of  this  grand  jury  has  substan- 
tiated our  belief  that  in  so  far  as  the  Mediterranean  fruit  fiy  is  con- 
cerned the  end  justifies  the  means. 


SYNOPSIS  OF  WORK  FOB  MONTH  OF  JUNE,  1913. 

8AN  FRANCISCO  STATION. 

Horticultural  imports. 

Paroeli. 
Ship  inspected ,  31 

Fassed  as  free  from  pests 53,324 

Fumigated 2,47^ 

Destroyed  or  returned 431 

Ck>ntraband  destroyed 2{^ 

Total  parcels  horticultural  products  for  the  month 56,25$ 

PeetB  Intercepted. 

From  Honolulu — 

Lary»  of  Ceraiitis  capitata  in  tomatoes. 

Larvse  of  Dacu9  cucurhit<B  in  cucumbers. 

DiasfM  hromeluB  and  Pseudococcus  sps.  on  pineapples. 

Aphu  sps.  on  betel  leaves. 

CyUu  formicarius  in  sweet  potatoes. 

Cryptorhynchus  haiatw  in  sweet  potatoes. 
From  Japan — 

Aleyrode9  citri,  Parlatoria  sps.  and  Pulvinwia  sps.,  on  orange  trees. 
From  Tahiti— 

Lepidosaphes  heckU  and  Morganella  maskeUi  on  oranges. 
From  Florida — 

Diasvis  hromelue  and  PseudococcuB  sps.  on  pineapples. 
From  Mexico. 

Larvae  of  Trypetidas  in  mangoes. 

Heilipus  lauri  in  avocado  seeds. 
From  China — 

Cylas  formicarius  in  sweet  potatoes. 

LOS  ANGELES  STATION. 
Horticultural  imports. 

Ships  inspected   17 

Passed  as  free  from  pests 41,868 

Fumigated 25 

Destroyed 2 

Returned    0 

Contraband v 

Total  parcels  horticultural  products  for  the  month 41,895 
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PeetB  Interoepted. 

From  Belgium — 

Diaspit  eamia  on  Oycat  cercinaUs, 
From  British  Bast  Africa — 

Crytorynchus  mangifera  in  Mango  seeds. 
From  Florida— 

Lepido9iiphe»  heckii  and  MelanoBe  on  pomelo. 
From  Illinois — 

Chrytomphalus  awrantii  and  Parlatoria  sps.  on  palms. 
From  Massachusetts — 

Pseudococcuf  citri  on  ferns. 
From  Maryland — 

Pteudococcu9  lonffispinua  on  palms. 
From  Mexico— 

Cooous  keaperidum  on  palms. 
From  PennsyWania — 

Aleyrodes  sps.  on  Gardenia. 
From  Tennessee — 

PseudococcuB  ciiri  on  ferns. 

SAN    DIEGO  STATION. 
Horticultural  imports. 

Ships  inspected 15 

Passed  as  free  from  pests 12,889 

Fumigated * 2 

Destroyed    2 

Returned  0 

Contraband  3 

Total  parcels  horticultural  products  for  the  month 12,896 

PestB  Intercepted. 

From  Ohio — 

Aspidiotus  camelUcB  on  palms. 

Mealy  bug,  Aleyrodes  sp.,  and  Lepidoaaphes  sp.  on  mixed  plants. 
From  Pennsylvania — 

Mealy  bug  on  ornamental  plants. 
From  Mexico — 

Saissetia  oleWt  Pseudococcua  sp.,  Aapidioiua  sp.,  Lecanium  sp.  oq  mixed  orna- 
mentals including  croton,  ivy,  ferns. 

SANTA  BARBARA  STATION. 

Ships  inspected 1 

No  horticultural  imports. 


EUREKA   STATION. 
4o  horticultural  imports. 


Ships  inspected None 

Nol     
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THE  FRUIT-TREE  LEAF-ROLLER. 

(Arckipa  argyroapila  Walker.) 

Order — Lepldoptera.     Family — Tortrlcldae. 

By  Geo.  P.  Wbldon,  Chief  Deputy  State  Commissioner  of  Horticulture,  Sacramento,  CaL 

Introduction. 

This  pest  is  frequently  reported  as  injuring  the  foliage  and  fruit  of 
various  trees  in  different  parts  of  the  country,  often  becoming  so 
abundant  that  acres  of  orchards  are  defoliated  and  the  crop  ruined. 
•In  New  York  State,  Colorado,  and  New  Mexico  orchardists  have  known 
of  its  ravages  for  many  years.  It  is  not  a  pest  that  commonly  remains 
bad  in  one  place  for  a  number  of  seasons,  but  when  at  its  height  there 
are  few  that  can  do  more  injury  in  a  short  time.  For  years  it  may 
occur  in  a  locality  and  its  presence  will  not  be  known  by  the  orchard- 
ists; suddenly  it  begins  to  increase  in  numbers  until  it  becomes  a  pest 
of  the  greatest  importance  and  control  measures  are  necessary  to  check 
it.  Usually  after  from  two  to  five  years  of  its  destructive  work  par- 
asites have  multiplied  to  suqji  an  extent  that  it  is  practically  eradicated 
by  them,  and  for  a  number  of  years  there  may  be  little  or  no  damage 
from  it.  When  conditions  happen  to  be  just  right  again,  there  will 
be  an  increase  in  numbers  and  thus  there  are  cycles  of  good  and 
bad  years. 

Occurrence  in  California. 

On  June  24th  in  company  with  State  Horticultural  Commissioner, 
Dr.  A.  J.  Cook,  and  County  Horticultural  Commissioner  from  San 
Diego  County,  Mr.  H.  A.  Weinland,  the  writer  visited  several  orchards 
in  the  vicinity  of  Julian.  In  one  of  these  the  leaf-roller  had  ruined 
much  of  the  fruit,  the  damage  being  more  noticeable  because  of  a  light 
crop.  The  foliage  was  also  damaged  to  a  considerable  extent.  We 
were  t9ld  that  last  season  the  insect  had  made  its  appearance  in  orchards 
of  this  same  locality  but  in  lesser  numbers.  At  the  time  of  our  visit 
many  moths,  a  few  larvae  and  pupae  and  an  abundance  of  freshly  laid 
eggs  were  seen.  Not  much  has  yet  been  determined  in  regard  to  the 
distribution  of  this  pest  in  the  State.  A  few  egg-masses  have  been  seen 
on  trees  in  a  number  of  places,  and  an  unauthenticated  report  of 
severe  injury  has  come  from  a  locality  which  we  have  not  yet  had  a 
chance  to  visit  in  order  to  determine  whether  or  not  the  pest  which 
did  the  reported  damage  was  the  leaf-roller. 

Occurrence  in  Other.  States. 

In  1891  Prof.  C.  P.  Gillette,  of  the  Colorado  Experiment  Station, 
published  a  bulletin,  No.  19,  in  which  he  told  about  a  serious  outbreak 
of  the  pest  in  northern  Colorado.  For  about  four  years  his  records 
show  that  it  was  bad,  then  larvte  parasites  appeared  which  soon  over- 
came it,  and  since  then  it  has  not  been  a  pest  of  any  consequence  in 
that  particular  locality.  In  Bulletin  No.  311  of  the  Cornell  Experiment 
Station,  Prof.  Glenn  W.  Herrick  describes  the  pest  and  its  ravages  in 
New  York  and  other  Eastern  States.  Mr.  John  B.  Gill,  of  the  Bureau 
of  Entomology,  made  studies  of  this  insect  in  Colorado  and^eH^Mexico* 
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Fig.  357 — The  fruit-tree  leaf-roller.  1,  adult  moth ;  2,  hatched  egg 
mass  on  bark ;  3,  mature  larva ;  4,  pupa ;  5,  light-colored  egg  masses 
on  bark ;  6,  thirty-flve  hatched  egg  masses  in  a  space  of  twelve 
square  inches.      (After  Gillette  and  Weldon,  Cir.   5,   Colo.   State  Ent.) 
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and  published  a  bulletin,  No.  116,  Part  V.  Prof.  C.  P.  Gillette  and 
the  author  of  this  article  published,  in  1912,  life  history  records  and 
results  of  laboratory  and  field  experiments  in  Circular  No.  5,  Office  of 
State  Entomologist,  Fort  Collins,  Colorado.  Other  references  have 
been  made  to  it  by  entomological  writers  from  time  to  time,  but  prob- 
ably nowhere  has  the  damage  been  more  serious  than  in  Colorado  and 
New  Mexico  during  recent  years.  It  is  probable  that  only  deciduous 
fruits  would  be  attacked  and  of  these  the  peach  does  not  seem  to  be 
bothered  to  any  extent. 

The  Egg  Stage. 

The  fruit-tree  leaf-roller  passes  the  winter  in  the  egg  stage.  In  every 
case  where  its  life  history  has  been  determined  there  is  only  one  brood 
during  a  season,  the  eggs  being  laid  in  the  summer  and  remaining 
unhatched  until  the  following  spring.  Colorado  records  show  that 
during  the  latter  part  of  June  and  fore  part  of  July  most  of  the  eggs 
are  deposited.  They  may  be  found  most  anywhere  on  the  bark  of  fruit 
trees,  shade  trees,  shrubbery  and  berry  bushes.  When  moths  are 
abundant  they  frequently  lay  them  on  fence  posts,  barns,  houses,  etc. 
The  writer  has  seen  the  side  of  a  house,  which  during  the  summer  season 
had  been  partly  Covered  by  a  climbing  rose  bush,  plastered  so  thick 
with  egg  masses  that  there  were  several  hundred  in  a  space  of  10  or 
12  square  feet. 

The  individual  masses  are  made  up  of  from  10  to  150  eggs,  all  of 
which  are  covered  with  a  sticky  substance  from  the  moth  deposited 
with  the  eggs.  This  substance  hardens  and  protects  them  in  a  compact 
oval  or  in  some  cases  nearly  circular  flat  mass,  the  greater  diamater 
averaging  about  three  sixteenths  of  an  inch  and  the  lesser  one  eighth 
of  an  inch. 

When  first  laid  the  patches  are  generally  greenish-yellow,  but  soon 
turn  darker  after  exposure  to  the  sun.  There  is  quite  a  variation  in 
color  and  many  are  light  gray  in  the  spring  about  hatching  time. 

Pig.  357,  5  and  6,  shows  a  number  of  egg  masses  on  apple  tree.  Fig. 
357,  5,  is  from  a  picture  of  two  very  light  colored  masses ;  the  upper  one 
gives  some  idea  of  the  thickness  of  an  individual  egg  patch.  In 
Fig.  357,  6,  35  egg  masses  are  shown  on  the  trunk  of  an  apple  tree  in 
a  space  of  about  12  square  inches. 

After  the  eggs  are  hatched  the  remaining  shells  may  adhere  to  the 
trees  for  years.  These  may  always  be  distinguished  from  the  unhatched 
eggs  by  the  perforations  in  the  surface.  The  larvae  in  emerging  cut 
clean  oval-shaped  holes  through  the  caps  of  the  eggs  so  the  number  of 
holes  in  a  mass  indicates  the  number  of  larvae  that  hatched  from  it. 
Fig.  357,  2,  illustrates  the  appearance  of  a  hatched  egg  mass. 

The  Larval  Stage. 

Shortly  after  the  buds  of  fruit  trees  begin  to  burst  open  the  tiny 
larvaa  of  the  leaf -roller  may  be  found  feedinji:  upon  them.  They  do  not 
all  hatch  at  the  same  time,  however,  and  there  may  be  a  period  of  two 
weeks  or  more  during  which  hatching  will  be  going  on.  At  first  the 
tiny  worms  are  about  one  sixteenth  of  an  inch  in  length  and  yellowish 
in  color.     Later  they  become  a  deep  green  with  the  hea^rapxJ^J^i|oyax 
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black  or  brown.  On  an  average  a  little  less  than  thirty  days  is  required 
for  the  larvae  to  become  full  fed.  During  the  time  they  are  feeding 
the  leaves  and  fruit  are  attacked.  Webs  are  spun  and  by  means  of 
these,  bunches  of  leaves  and  fruit  are  tied  together.  These  turn  brown 
if  the  attack  is  severe  and  there  is  no  chance  for  any  fruit  to  mature. 
Complete  defoliation  of  trees  by  this  pest  is  not  at  all  uncommon  where 
nothing  is  done  to  check  it.  Pig.  357,  3,  is  from  a  photograph  of  a 
full  grown  larva  on  a  leaf. 


Fig.  358. — The  fruit-tree  leaf-roller.  1,  light-colored  female  moth;  2, 
dark-colored  male  from  same  egfi:  mass ;  3,  light-colored  female ;  4,  dark- 
colored  female  from  the  .same  egg  mass  as  3  ;  2,  4,  5  and  7  showing  most 
characteristic  markings.  (After  Gillette  and  Weldon,  CIr.  5,  Colo.  State 
Ent.) 
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The  Pupal  Stage. 

After  the  larvaB  have  become  full  grown  they  change  to  the  pupal 
stage  within  a  rolled  up  leaf  or  cluster  of  leaves.  At  first  they  are 
green  in  color,  later  changing  to  a  dark  brown,  and  in  about  ten  days 
transformation  to  the  moth  stage  takes  place.  Pig.  357,  4,  shows  a  pupa 
photographed  on  a  leaf  where  this  stage  was  being  passed. 

The  Moth. 

(Fig.   858.) 

The  following  description  of  the  moth  is  copied  from  Circular  No.  5, 
Office  of  State  Entomologist,  on  *'The  Pruit-Tree  Leaf -Boiler  in  Colo- 
rado," by  C.  P.  GUlette  and  Geo.  P.  Weldon: 

**The  moths  measure  from  ten  to  thirteen  millimeters,  or  from  three 
eighths  to  one  half  of  an  inch,  in  length,  with  the  wings  closed;  the 
expanse  of  the  full-spread  wings  usually  varies  between  eighteen  and 
twenty-five  millimeters,  or  from  eleven  sixteenths  to  one  inch ;  the  pre- 
vailing color  is  a  rusty  brown,  varying  in  typical  specimens  from 
rather  light  to  quite  dark,  and  there  is  always  present  a  large  pale- 
yellow  to  almost  white  diagonal  patch  on  the  front  or  caustal  margin 
of  the  wing  a  little  beyond  the  middle ;  a  smaller  light  area  occurs  on 
the  front  margin  of  the  wing  about  halfway  between  the  large  light 
area  and  the  base  of  the  wings;  the  two  light  areas  are  separated  by 
a  dark  rusty-brown  diagonal  band  or.  stripe ;  this  stripe  and  an  area 
just  beyond  the  large  light  patch  are  usually  the  darkest  portions  of 
the  wings ;  the  dark-colored  area  is  more  or  less  broken  or  mottled  with 
pale-yellow  scales;  the  abdomen  and  lower  surface  of  the  hind  wing 
are  light  yellow,  but  the  upper  surface  of  the  hind  wing  is  usually  more 
or  less  dusky  or  smoky  in  color,  especially  toward  the  distal  portions ; 
the  male  averages  smaller  than  the  female  and  has  the  light  and  dark 
coloration  more  sharply  contrasted ;  in  the  darkest  females  the  smaller 
light-colored  area  on  the  wing  is  sometimes  obliterated;  in  the  lighter 
examples  the  distal  portion  of  the  wing  is  often  distinctly  yellowish  in 
color,  with  a  greater  or  less  number  of  rusty-brown  scales  intermingled, 
this  light  portion  frequently  connecting  with  the  larger  light  area  on 
the  anterior  margin  of  the  wing;  in  extremely  light  examples,  which 
occur  with  some  frequency,  the  entire  surface  of  the  fore  wing  is  light 
yellow  in  color,  with  slight  rusty  outlines,  as  shown  in  Pig.  35.8,  1. 
There  are  occasional  specimens  with  very  contrasting  colors,  in  which 
the  ground  color  of  the  wing  is  light  yellow  and  the  dark  markings 
somewhat  in  the  form  of  a  letter  Y  across  the  wing  near  the  central 
portion,  as  shown  in  Pig.  358,  6.  In  all  cases  where  these  moths  with 
the  extreme  light  or  dark  colors  have  been  reared  we  have  obtained 
them  from  individual  egg  masses,  from  which  the  greater  number  of 
the  moths  had  the  typical  color  markings  shown  in  Pig.  358,  2,  5  and  7. 
In  all  the  examples  we  have  reared,  the  very  light-colored  examples  have 
been  females,  while  it  is  not  uncommon  for  the  darker-colored  individ- 
uals to  be  females  also.'* 
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Fio.  359. — General  view  of  orchard  in  which  tree  In  Fig.  360  was  photo^aphed, 
showing  defoliation  of  the  fruit  trees.  The  trees  with  the  heavy  foliage  are  elms, 
and  were  not  attacked  by  the  leaf -roller.  (After  Gillette  and  Weldon,  Cir.  5, 
Colo.  State  Ent.) 

Food  Plants. 

The  fruit-tree  leaf-roller  is  principally  a  fruit  pest  as  its  name  indi- 
cates; it  is  quite  an  omniverous  feeder,  however,  and  may  be  found 
eating  the  foliage  of  many  shade  trees  as  well  as  herbaceous  plants. 
Fig.  359  shows  some  elm  trees  which  were  not  attacked  alongside  an 
apple  orchard  in  which  the  foliage  had  practically  all  been  destroyed 
at  the  time  the  picture  was  taken.  In  Circular  5,  from  Office  of  State 
Entomologist  of  Colorado,  the  following  list  of  trees  and  plants  which 
larvaB  were  found  feeding  upon  is  given :  plum,  cherry,  pear,  currant, 
gooseberry,  raspberry,  rose,  poplar,  elm,  locust,  alfalfa  and  onion.  The 
alfalfa  and  onions  w^re  growing  between  tree  row-s  where  the  larvae  had 
practically  eaten  all  the  leaves,  and  upon  dropping  to  the  ground  webs 
were  spun  over  everything  with  which  they  came  in  contact,  and  more 
or  less  feeding  took  place  on  all  kinds  of  green  plants.  Fig.  360 
illustrates  this  condition  quite  well. 


Injury. 

Something  has  already  been  said  about  the  injury  done  to  orchards 
by  the  leaf- roller.     This  injury  a.ssumes  several  different  forms — 

1.  The  blo88onns  are  partly  or  wholly  destroyed  very  early  In  the  season. 

2.  The  fruit  and  foliage  are  partly  or  wholly  destroyed  somewhat  later. 

3.  The  next  season's  crop   Is  destroyed   as  well  as  the  current  season's. 

The  first  form  of  injury  which  results  in  the  destruction  of  the  fruit 
also  comes  as  a  result  of  an  abundance  of  worms  which^hatchjvery 
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early  and  which  begin  feeding  on  the  tender  blossoms  even  before  they 
have  had  time  to  open  up.  The  organs  of  the  flower  are  destroyed  so 
that  fertilization  is  impossible  and  the  flowers  and  fruit  have  no  chance 
to  develop.  The  second  form  of  injury  is  always  found  when  the  leaf- 
roller  is  present.  Both  the  fruit  and  the  foliage  are  fed  upon.  If  the 
larvje  are  abundant  enough  they  may  destroy  all  the  leaves  and  fruit ; 
if  they  occur  in  lesser  numbers  there  may  be  a  partial  defoliation  and 


Fio.  360. — Photogrraph  taken  In  an  unsprayed  orchard,  showing  a  trunk 
covered  with  webs ;  also  the  alfalfa  at  the  base  matted  down  with  them. 
All  the  foliage  In  this  orchard  was  destroyed.  (After  Gillette  and 
Weldon,  CIr.   5,  Colo.   State  Ent.) 

the  fruit  may  be  injured  more  or  less  seriously.  Apples  will  usually 
develop  when  they  have  been  attacked,  but  are  ill-shapen  and  unmarket- 
able. Fig.  361  illustrates  early  attacks  of  the  worms  and  later  develop- 
ment of  the  fruit.  The  third  form  of  injury  is  one  that  is  not  usually 
reckoned  upon  by  the  average  fruit  grower,  and  probably  always  fol- 
lows complete  defoliation.  Several  orchards  in  Colorado,  which  were 
badly  damaged  in  1912 ;  in  fact  so  badly  that  practically  aU  the  kaves 
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turned  brown  and  dried  up,  were  examined  in  the  late  spring  of  1913. 
Absolutely  no  fruit  buds  had  developed  the  previous  season,  conse- 
quently the  leaf -roller  was  responsible  not  only  for  the  loss  of  the  crop 
during  the  season  when  they  defoliated  the  trees,  but  the  succeeding 

tffttT 


Fio.  361 — Work  of  the  fruit-tree  leaf-roller  on  apples.  1,  apples 
picked  on  June  8,  when  they  were  from  five  eighths  to  three  quarters 
of  an  Inch  in  diameter,  showing  the  characteristic  injury  from  the  leaf- 
roller  ;  2,  apples  picked  from  the  same  orchard  on  August  9,  when  they 
were  about  two  Inches  In  diameter.  (After  Gillette  and  Weldon,  Clr. 
5,  Colo.  State  Ent.) 

season  as  well.  These  orchards  inspected  were  treated  during  the 
spring  of  1913  with  a  soluble  oil  spray  so  that  the  leaf-roller  was  practi- 
cally eradicated  and  the  foliage  was  fine,  but  no  fruit  was  present. 
The  fact  that  a  severe  attack  by  this  pest  during  any  one  season  mav 
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mean  the  loss  of  two  seasons'  crops  should  be  sufficient  to  impress  upon 
any  orchardist  the  necessity  for  using  control  measures  just  as  soon 
as  it  appears. 

Control. 

Adequate  means  of  control  have  nov/  been  worked  out,  and  the  dam- 
age that  has  been  done  in  certain  sections  in  the  past,  where  there  has 
been  an  outbreak  of  this  serious  insect,  may  be  averted  in  the  future. 
Certain  sprays  have  proven  to  be  effective  in  destroying  the  eggy  still 
others  the  larvee,  and  the  orchardist  who  will  do  the  spraying  thor- 
oughly wdth  the  materials  recommended  need  have  little  fear  of  failure 
in  protecting  his  crop. 

SPRAYS  TO  KILL  THE  EQQS. 

As  the  winter  season  is  always  spent  in  the  egg  stage,  it  was  only 
necessary  to  find  some  spray  which  when  applied  during  the  dormant 
season,  would  kill  them.  A  long  series  of  laboratory  experiments  were 
carried  through  by  Prof.  C.  P.  Gillette  in  1895,  and  by  the  writer 
in  1912;  also  a  series  of  orchard  experiments  were  conducted  during 
the  latter  year.  In  these  it  was  found  that  an  oil  spray  of  some  kind  or 
other,  would  penetrate  through  the  tough,  very  impervious  coating  of 
the  egg  mass,  and  kill  the  eggs  beneath.  Various  strengths  of  kerosene 
emulsion  were  used  in  the  work  with  good  results  in  some  cases  and 
not  so  good  in  others.  The  variable  results  attained  with  this  material 
were  such  that  it  could  not  be  recommended.  While  in  some  cases  an 
emulsion  containing  a  certain  percentage  of  kerosene  would  kill  all  egg 
masses  to  which  it  was  applied,  in  others  the  same  strength  of  material 
in  a  different  emulsion  would  fail  to  kill  many  of  them. 

MItclble  oils. 

Nothing  was  found  to  be  more  effective  in  the  work  of  killing  the 
eggs  than  the  various  brands  of  the  commercial  products  known  as 
soluble  or  miscible  oils.  Of  these  preparations  three  kinds,  viz.  Target 
Brand  Scale  Destroyer,  Scalecide  and  Carboleine  were  used  with  splen- 
did success.  Applications  were  made  with  various  strengths  and  the 
results  indicated  that  they  should  not  be  used  weaker  than  one  gallon 
of  soluble  oil  to  nineteen  gallons  of  water.  Fig.  362  shows  a  sprayed 
and  unsprayed  tree.  The  lower  one  was  sprayed  with  Target  Brand 
Scale  Destroyer  one  part  to  nineteen  of  water. 

This  season  before  coming  to  California  the  writer  helped  in  the  work 
of  spraying  for  the  control  of  this  insect  in  the  worst  infested  sections 
of  Colorado.  In  one  of  these  every  grower  who  was  known  to  have 
leaf-roller  in  his  orchard  sprayed.  Remarkable  results  were  attained 
in  all  cases  where  spraying  was  thoroughly  done.  Some  few  people 
tried  to  get  along  with  from  three  to  five  gallons  of  spray  per  tree 
where  double  the  amount  should  have  been  used.  They  of  course  met 
with  a  certain  degree  of  failure. 
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Fig.  362. — 1,  unsprayed  tree  In  orchard,  photo- 
graphed on  June  8  ;  2,  tree  sprayed'  with  Target  Brand 
sohible  oil,  photographed  on  the  same  date.  (After 
Gillette  and  Weldon,  Clr.   5,  Colo.  State  Ent.) 
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Crude  Oil  Emulsion. 

Some  preliminary  work  was  done  to  determine  the  eflfect  of  a  good 
crude  oil  emulsion  upon  the  eggs.  These  tests  while  not  extensive 
enough  for  definite  conclusions,  indicated  that  such  an  emulsion  would 
give  excellent  results.  Two  strengths  were  used,  viz,  12^  and  16f  per 
cent.  No  specific  gravity  test  was  made  of  this  oil.  It  was,  however, 
the  crude  product  just  as  it  was  pumped  from  the  wells  at  Florence, 
Colorado.  It  is  very  probable  that  any  of  the  good  distillate  or  crude 
oil  emulsions  that  are  used  successfully  in  the  control  of  scale  insects 
in  California  could  be  used  to  good  advantage  in  destroying  leaf-roller 
eggs  also. 

Lime  and  Sulphur  UteleM. 

Owing  to  the  fact  that  lime  and  sulphur  has  often  been  suggested 
as  a  remedy  it  seems  well  to  mention  in  this  article,  the  fact  that  many 
careful  experiments  have  proven  beyond  a  shadow  of  a  doubt  that 
this  preparation  is  of  no  value  at  any  strength  in  destroying  leaf- 
roller  eggs. 

SPRAYS  TO    KILL   LARV>C. 

As  the  larvae  feed  upon  the  foliage  it  would  seem  that  they  could 
be  easily  controlled  by  means  of  an  arsenical  spray.  They  are  found, 
however,  to  resist  much  stronger  doses  of  arsenate  of  lead,  etc.,  than 
many  others  of  our  chewing  insect,  e,  g.,  codling  moth.  It  is  possible 
to  kill  quite  a  large  percentage  of  the  worms  when  they  are  small,  by 
very  heavy  applications  of  an  arsenate  of  lead  spray  used  at  the 
strength  of  three  pounds  to  fifty  gallons  of  water.  Trees  when  sprayed 
should  be  thoroughly  drenched.  It  is  important  also  that  spraying 
begin  just  as  soon  after  the  eggs  have  begun  to  hatch  as  possible. 
Roughly  speaking  this  will  be  very  soon  after  the  leaves  have  begun 
to  come  out  in  the  spring.  A  second  application  should  be  made  in 
the  case  of  apples  just  before  blooming  and  after  the  buds  in  the  blos- 
som clusters  have  separated  one  from  another.  The  object  of  a  spray 
at  this  time  is  to  cover  the  entire  surface  of  the  blossom  cluster  with 
the  poison  in  order  that  many  of  the  larva;  which  ordinarily  feed  upon 
the  blossoms  may  be  killed.  The  third  arsenical  spray  for  leaf-roller 
on  apple  trees  will  serve  the  dual  purpose  of  a  leaf -roller  and  codling 
moth  spray  and  should  be  applied  when  90  per  cent  of  the  petals  have 
fallen  and  before  the  calyx  cups  close.  Later  sprays  will  do  little  or 
no  good  in  controlling  the  pest,  as  the  worms  become  very  resistant  to 
the  poison  as  they  get  larger,  and  are  well  protected  by  curled  leaves. 

Black  Leaf  *'40''  was  used  with  good  success  in  the  experimental  work 
in  Colorado,  when  the  worms  were  very  small.  Two  applications  made 
at  the  time  indicated  for  the  first  two  arsenical  sprays  will  kill  a  large 
percentage  of  the  larvae.  It  should  be  used  at  the  strength  of  one  part 
of  Black  Leaf  **40''  to  eight  hundred  parts  of  water. 

SPRAYING    MUST    BE   THOROUGH. 

Too  much  stress  can  not  be  placed  upon  thoroughness  In  spraying 
for  this  pest.  They  are  so  well  protected  by  the  folds  of  leaves  in  which 
they  feed  that  it  is  only  by  the  use  of  very  heavy,  drenching  sprays  that 
the  larvsB  may  be  killed.  This  does  not  apply  so  much  to  the  spray  to 
kill  the  eggs  although  in  this  case  every  mass  missed  endangers  the  tree 
that  much  more,  and  it  does  not  take  many  of  them  wbeii  the\i  hatch 
to  produce  enough  larvae  to  infest  a  tree  seriously. '^^^^^^^^S*^^ 
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ST7LZEB  APPLE  PACKING  AND  GRADE  LAW. 

Section  1.  Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assembled,  That  the 
standard  barrel  for  apples  shall  be  of  the  following  dimensions  when 
measured  without  distention  of  its  parts:  Length  of  stave,  twenty- 
eight  and  one  half  inches ;  diameter  of  head,  seventeen  and  one  eighth 
inches;  distance  between  heads,  twenty-six  inches;  circumference  of 
bulge,  sixty-four  inches  outside  measurement,  representing  as  nearly 
as  possible  seven  thousand  and  fifty-six  cubic  inches,  provided  that 
steel  barrel  containing  the  interior  dimensions  provided  for  in  this 
section  shall  be  construed  as  a  compliance  therewith. 

Sec.  2.  That  the  standard  grades  for  apples,  when  packed  in  barrels 
which  shall  be  shipped  or  delivered  for  shipment  in  interstate  or  foreign 
commerce,  or  which  shall  be  sold  or  offered  for  sale  within  the  District 
of  Columbia  or  the  territories  of  the  United  States,  shall  be  as  follows : 

Apples  of  one  variety ,  which  are  well-grown  specimens,  hand  picked, 
of  good  color  for  the  variety,  normal  shape,  practically  free  from 
insect  and  fungous  injury,  bruises,  and  other  defects  except  such  as 
are  necessarily  caused  in  the  operation  of  packing;  or  apples  of  one 
variety  which  are  not  more  than  ten  per  centum  below  the  foregoing 
specifications,  shall  be  ^'Standard  Grade  minimum  size  two  and  one 
half  inches,''  if  the  minimum  size  of  the  apples  is  two  and  ane  half 
%7iches  in  transverse  diameter;  "Standard  Grade  minimum  size  two  and 
one  fourth  inches,''  if  the  minimum  size  of  the  apple  is  two  and  one 
fourth  inches  in  transverse  diameter;  or  "Standard  Grade  minimum 
size  two  inches,"  if  the  minimum  size  of  the  apples  is  two  inches  in 
transverse  diameter. 

Sec.  3.  That  the  barrels  in  which  apples  are  packed  in  accordance 
with  the  provisions  of  this  act  may  be  branded  in  accordance  with  sec- 
tion two  of  this  act. 

Sec.  4.  That  all  barrels  packed  with  apples  shall  be  deemed  to  be 
below  standard  if  the  barrel  bears  any  statement,  design  or  device 
indicating  that  the  barrel  is  a  standard  barrel  of  apples,  as  herein 
defined,  and  the  capacity  of  the  barrel  is  less  than  the  capacity  pre- 
scribed by  section  one  of  this  act,  unless  the  barrel  shall  be  plainly 
marked  on  end  and  side  with  words  or  figures  showing  the  fractional 
1  elation  w^hich  the  actual  capacity  of  the  barrel  bears  to  the  capacity 
prescribed  by  section  one  of  this  act.  The  marking  required  by  this 
paragraph  shall  be  in  black  letters  of  size  not  less  than  seventy-two 
point  one  inch  gothic. 

Sec.  5.  The  barrels  packed  with  apples  shall  be  deemed  to  be  mis- 
branded  within  the  meaning  of  this  act : 

First — If  the  barrel  bears  any  statement,  design  or  device  indicating 
that  the  apples  contained  therein  are  ** Standard  Grade'*  and  the 
apples,  when  packed,  do  not  conform  to  the  requirements  prescribed 
by  section  two  of  this  act. 

Second — If  the  barrel  bears  any  statement,  design  or  device  indicat- 
ing that  the  apples  contained  therein  are  *  ^Standard  Grade"  and  the 
barrel  fails  to  bear  also  a  statement  of  the  name  of  the  variety,  the 
name  of  the  locality  where  grown  and  the  name  of  the  packer  or  the 
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person  by  whose  authority  the  apples  were  packed  and  the  barrel 
marked. 

Sec.  6.  That  any  person,  firm  or  corporation,  or  association  who 
shall  knowingly  pack  or  cause  to  be  packed  apples  in  barrels,  or  who 
shall  knowingly  sell  or  offer  for  sale  such  barrels  in  violation  of  the 
provisions  of  this  act,  shall  be  liable  to  a  penalty  of  one  dollar  and  costs 
for  each  such  barrel  so  sold  or  offered  for  sale,  to  be  recovered  at  the 
suit  of  the  United  States  in  any  court  of  the  United  States  having 
jurisdiction. 

Sec.  7.  That  this  act  shall  be  in  force  and  effect  from  and  after  the 
first  day  of  July,  nineteen  hundred  and  thirteen. 

PAJARO  VALLEY  APPLE  GRADE  RULES. 

The  committee  formed  for  the  purpose  of  establishing  grades  or 
standards  for  Pajaro  Valley  apples,  after  hearing  all  parties  interested 
and  after  taking  into  consideration  the  character  of  our  fruit  and  the 
markets  it  is  destined  to  reach,  begs  leave  to  submit  the  following  report, 
which  report  has  been  approved  and  adopted  by  the  four  fruit-growers' 
associations  now  formed  in  Santa  Cruz  County,  viz : 

Corralitos  Fruit  Growers'  Association. 

Carlton  Fruit  Growers'  Association. 

Casserly  Fruit  Growers'  Association. 

Soquel  Fruit  Growers'  Association. 

Fancy  or  No.  1  Grade. 

Apples  placed  in  this  grade  must  be  mature  and  of  normal  shape 
for  the  variety  and  free  from  defects  except  leaf  and  limb  rub,  russet 
and  similar  defects  which  have  not  distorted  the  fruit  and  which  do 
not  aggregate  more  than  one  half  inch  in  diameter,  will  be  allowed. 
Wormy  apples  must  be  excluded  from  this  grade,  also  all  apples  less 
than  two  and  one  fourth  (2^)  inches  in  diameter. 

No.  2  Grade. 

In  this  grade  may  be  placed  all  merchantable  apples  not  included  in 
the  fancy  or  No.  1  grade.  All  apples  must  be  free  from  bruises  with 
skin  unbroken  and  of  good  shape.  Sizes  smaller  than  two  and  one 
half  (2^)  inches  not  allowed. 

Boxes. 

We  recommend  the  adoption,  as  far  as  possible  consistent  with  clean- 
ing up  shooks  now  on  hand,  of  the  Northwestern  standard  box,  which 
is  ten  and  one  half  (10^)  inches  by  eleven  and  one  half  (11^)  inches 
by  eighteen  (18)  inches  inside  measurement,  and  the  diamond  or 
diagonal  pack,  and  we  further  strongly  recommend  that  each  grower 
provide  himself  with  orchard  picking  boxes,  to  the  end  that  our  fruit 
shall  reach  the  markets  in  bright,  new  and  clean  boxes. 

Proper  Marking. 

In  marking  boxes,  care  should  be  taken  that  all  marks  are  placed  in 
a  neat  manner  and  in  the  proper  place ;  the  grower's  name  (if  desired) , 
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the  grade,  variety  and  number  of  apples  in  the  box  should  appear  on 
the  labeled  end  of  the  box,  above  the  label.  We  suggest  that  the  follow- 
ing rule  be  adopted : 

John  Doe,  Fancy.  Bellefleurs. 

or  No.  21.  112. 

All  boxes  containing  apples  graded  fancy  must  bear  the  Association 
label  on  the  end  of  the  box. 

Inspection. 

Each  box  containing  fancy  grade  apples  shall  bear  with  it  an  in- 
spection certificate,  reading  as  follows : 

Official   Inspection  Certificate. 

The  apples  in  this  box  have  been  packed  by  Packer  No. ,  and 

we  hereby  guarantee  the  contents  to  conform  to  the  standard  adopted 
by  us  on  April  19,  1913,  and  which  is  as  follows:  (wording  of  grade). 
Signed Association. 


*BULES  AND  SPECIFICATIONS  FOR  GRADING  AND  PACKING 

APPLES. 

Adopted  by  North  Pacific  Fruit  Distributors. 

After  four  days*  consecutive  work,  the  managing  board  of  the  North 
Pacific  Fruit  Distributors  announced  the  following  rules  and  specifica- 
tions for  grade  and  pack  of  apples  to  be  handled  through  the  organiza- 
tion. The  grades  to  be  used  will  be  designated  as  extra  fancy,  fancy 
and  C  grades,  corresponding  to  Nos.  1,  2  and  3,  defined  as  follows : 

Extra  Fancy. 

This  grade  shall  consist  of  sound,  smooth,  matured,  clean,  hand- 
picked,  well  formed  apples  only,  free  from  all  insect  pests,  disease, 
blemishes,  bruises  and  other  physical  injuries,  stings,  scald,  scab,  sun 
scald,  dry  or  bitter  rot,  worms,  worm  holes,  decay,  spray  burn,  limb 
rub,  water  core,  skin  puncture  or  skin  broken  at  stem.  All  apples  must 
be  of  good  matured  color,  shape  and  condition  characteristic  of  the 
variety.  The  following  varieties  defined  as  to  color  shall  be  admitted 
to  this  grade: 

Solid  Red  Vancties — Aiken  Red,  Arkansas  Black,  Black  Ben  Davis, 
Fall  Wine,  Gano,  Jeniton,  Jonathan,  King  David,  Mammoth  Black 
Twig,  Missouri  Pippin,  Oregon  Red,  Spitzenburg  (Esopus),  Steele 
Red,  Vanderpool. 

Striped  or  Partially  Red  Vaneties — ^Ben  Davis,  Delicious,  Graven- 
stein,  Hubbardson  Nonesuch,  Jeffries,  Kins:  of  Tompkins  County, 
Mcintosh  Red,  Northern  Spy,  Rome  Beauty,  Stayman,  Snow,  Wagener, 
Wealthy,  York  Imperial. 

Color  requirements  for  extra  fancy  are  as  follows : 

Solid  red  varieties  to  have  not  less  than  three  fourths  good  red  color 
and  the  size  of  175  and  smaller  when  admitted  to  the  grade  to  have 
at  least  90  per  cent  good  red  color. 

♦From  the  Northwest  Horticulturist.  August.  1913. 
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Striped  or  partially  red  varieties  as  designated  above  to  have  not 
less  than  one  half  good  red  color;  when  the  size  of  175  or  smaller  is 
admitted  to  this  grade  they  must  have  at  least  three  fourths  good  red 
color. 

Except  that  Gravensteins,  Jeffries  and  King  of  Tompkins  County  in 
all  sizes  must  be  at  least  one  third  good  red  color. 

Red  cheek  or  blushed  varieties,  such  as  Hydes  King,  Red  Cheek 
Pippin,  Winter  Banana,  Maiden  Blush,  must  have  a  red  cheek. 

Ortleys  must  be  white,  yellow  or  waxen. 

Yellow  or  green  varieties,  such  as  Grimes  Golden,  White  Winter 
Peannain,  Yellow  Newtown  and  Cox's  Orange  Pippin  must  have  the 
characteristic  color  of  the  variety.  No  sizes  admitted  to  this  grade 
smaller  than  as  follows : 

Aiken  Red,  200 ;  Arkansas  Black,  175 ;  Ben  Davis,  163 ;  Black  Ben 
Davis,  163;  Cox's  Orange  Pippin,  163;  Delicious,  150;  Fall  Wine,  200; 
Gano,  163;  Grimes  Golden,  200;  Gravenstein,  200;  Hubbardson  None- 
such, 163 ;  Hydes  King,  150 ;  Jeniton,  200 ;  Jonathan,  200 ;  Jeffries,  225 ; 
King  of  Tompkins  County,  163;  King  David,  200;  Mammoth  Black 
Twig,  150;  Missouri  Pippin,  200;  Mcintosh  Red,  200;  Maiden  Blush, 
163 ;  Northern  Spy,  150 ;  Oiregon  Red,  175 ;  Ortley,  175 ;  Rome  Beauty, 
163;  Red  Cheek  Pippin,  163;  Spitzenburg  (Esopus),  200;  Steele  R^d, 
163 ;  Stayman,  163 ;  Snow,  225 ;  Vanderpool.  163 ;  Winesap,  225 ;  Wage- 
ner,  200 ;  Winter  Banana,  150 ;  White  Winter  Pearmain,  200 ;  Wealthy, 
2C0 ;  Yellow  Newtown,  225 ;  York  Imperial,  163. 

All  boxes  to  be  lined  and  cardboard  to  be  used  top  and  bottom. 

Fancy  Grade. 

In  the  grade  all  apples  must  be  matured,  hand  picked,  clean  and 
sound,  free  from  insect  pests,  water  core,  sun  damage,  broken  skin, 
scald,  scale,  dry  or  bitter  rot,  worms,  worm  stings,  infections,  diseases 
and  all  other  defects  equally  detrimental,  excepting  that  slight  limb 
or  leaf  rub,  scratches  or  russeting  wall  be  permitted  provided  that  no 
apple  shall  show  total  blemishes  aggregating  more  than  one  half  inch 
S(|uare.  Fruit  clearly  misshapen,  bruised  or  bearing  evidence  of  rough 
handling  shall  not  be  permitted  in  this  grade. 

The  varieties  admitted  to  this  grade  are  the  same  as  in  the  extra 
fancy.  All  boxes  are  to  be  lined  and  cardboard  to  be  used  top  and 
bottom. 

Color  requirements  are  as  follows : 

The  solid  red  varieties  must  have  fully  one  third  of  good  solid  red 
color.  Striped  or  partially  red  varieties  must  have  at  least  one  fourth 
of  good  red  color.  All  apples  of  a  green  or  yellow  variety  shall  be 
of  characteristic  color. 

No  sizes  shall  be  admitted  to  this  grade  smaller  than  as  follows: 
Aiken  Red,  175;  Arkansas  Black,  163;  Ben  Davis,  150;  Black  Ben 
Davis,  150;  Cox's  Orange  Pippin,  150;  Delicious,  150;  Fall  Wine,  175; 
Gano,  150 ;  Grimes  Golden,  175 ;  Gravenstein,  175 ;  Hubbardson  None- 
such, 150;  Hyde's  King,  150;  Jeniton,  175;  Jonathan,  175;  Jeffries, 
200;  King  of  Tompkins  County,  150;  King  David,  175;  Mammoth 
Black  Twig,  150;  Missouri  Pippin,  175;  Mcintosh  Red,  175;  Maiden 
Blush,  150;  Northern  Spy,  150;  Orange  Red,  163;  Ortlev^l63:  Rome 
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Beauty,  150;  Red  Cheek  Pippin,  150;  Spitzenburg  (Esopus),  150;  Steele 
Red,  150;  Stayman,  150;  Snow,  200;  Vanderpool,  150;  Winesap,  200; 
Wagener,  175;  Winter  Banana,  150;  White  Winter  Pearmain,  175; 
Wealthy,  175 ;  Yellow  Newtown,  200 ;  York  Imperial,  150. 

Single  Grade. 

The  following  apples  to  be  packed  in  one  grade,  combining  the  extra 
fancy  and  fancy  grades  as  provided  by  these  grading  rules,  size  not 
smaller  than  163  count,  windfalls  absolutely  excluded.  This  pack  to 
be  marked  or  labeled  as  *' Fancy'':  Apple  of  Commerce,  Baldwin, 
Ben  Hur,  Bismarck,  Canada  Red,  Chicago,  Champion,  Delaware  Red, 
Golden  Russet,  Hoover,  Ingram,  Kaighn  Spitzenburg,  Kentish,  Kin- 
nard,  Manu,  Mother,  N.  W.  Greening,  Pewaukee,  Pryor  Red,  Rambe, 
Rhode  Island  Greening,  Roy  Russett,  Russian  Red,  Salome,  Shakel- 
ford.  Senator,  Stark,  Swaar,  Wallbridge,  Westfield,  Willow  Twig,  Yel- 
low Bellefleur,  McMahon. 

Exceptians. 

Summer  varieties  such  as  Astrachan,  Bailey's  Sweet,  Beitigheimer, 
Duchess,  Early  Harvest,  Red  June,  Strawberry,  Twenty-Ounce  Pippin, 
Yellow  Transparent  and  kindred  varieties  not  otherwise  specified  in 
these  grading  rules,  together  with  early  fall  varieties,  such  as  Alexander, 
Blue  Pearmain,  Wolf  River,  Spokane  Beauty,  Fall  Pippin,  Waxen, 
Talman  Sweets,  Sweet  Bough  and  other  varieties  not  provided  for  in 
these  grading  rules  as  grown  in  sections  of  early  maturity,  shall  be 
packed  in  accordance  with  the  grading  rules  covering  fancy  grade  as 
to  defects,  but  regardless  of  color  rules;  size  not  smaller  than  163 
count  for  the  larger  growing  varieties  and  225  count  for  the  smaller 
growing  varieties;  windfalls  to  be  absolutely  excluded.  All  boxes  to 
be  lined  and  cardboard  used  top  and  bottom. 

0   Grade. 

This  grade  is  provided  to  be  used  when  market  requirements  justify 
and  shall  consist  of  apples  not  smaller  than  163  count.  This  grade 
shall  be  made  up  of  all  merchantable  apples  not  included  in  extra  fancy 
or  fancy  grades.  Apples  must  be  free  from  all  insect  pests,  worms, 
worm  holes,  and  infectious  diseases.  Serious  physical  injuries,  skin 
puncture,  bruised  or  broken  skin  will  not  be  permitted,  and  not  exceed- 
ing two  stings,  thoroughly  healed.  There  are  no  requirements  as  to 
color  except  that  the  fruit  must  be  matured.  This  grade-  to  be  packed 
in  accordance  with  trade  requirements. 

Indorsements. 

Your  executive  board  advises  the  use  of  the  regular  Northwestern 
standard  box  in  all  sections,  inside  measurements  lOJ  by  II4  by  18, 
with  solid  ends.  We  believe  that  we  should  make  this  the  uniform 
box  as  standard  in  all  sections.  Inasmuch  as  the  laws  as  well  as  the 
trade  recjuirements  will  force  us  to  sell  our  apples  by  numerical  count, 
we  abolish  the  system  of  designating  or  manifesting  fruit  by  tiers  and 
we  employ  the  numerical  system  exclusively  hereafter. 

The  recognized  and  indorsed  counts  for  the  Northwestern  standard 
apple  pack  are  as  follows:  36,  45,  48,  56,  64,  72,  80,  88^96,  104,  112, 
113,  125,  138,  150,  163,  175,  188,  200,  213,  225.     Digitized  by  GoOglc 
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Crab  Apples. 

These  should  be  carefully  assorted  as  to  varieties,  making  one  grade 
only,  keeping  out  all  insect  pests,  worm  holes,  sting,  scale,  misshapen 
and  blemished  fruit.  Put  up  in  apple  boxes ;  line  the  box ;  fill  in  gently, 
so  as  to  prevent  bruising. 

Lady  Apples. 

These  should  be  packed  in  half  boxes,  boxes  lined,  remembering  that 
the  more  attractive  the  better  the  sale.  Make  only  one  grade,  keeping 
out  all  insect  pests,  worm  holes,  sting,  scale,  misshapen  and  blemished 
fruit. 

A  CONSTANT  MENACE. 

By  Frederick  Mabkew^  Chief  Deputy  Quarantine  Officer. 

Among  many  other  articles  of  freight,  the  Steamship  Ventura  brought 
to  San  Francisco  from  Honolulu  a  crate  of  fresh  pineapples  consigned 
to  R.  I.  Lillie,  Stewart  Hotel,  San  Francisco.  Tn  common  with  all 
importations  oi  horticultural  products  this  crate  and  its  contents  were 
inspected  and  as  a  result  forty  live  Sp^iwphorus  rJiahdocnemis  obscurus 
Boisd.,  the  Hawaiian  sugar-cane  borer,  were  found  in  the  package. 
These  insects  were  fully  one  half  inch  long,  and  of  several  shades  of 
rich  brown  in  color,  which  made  them  easy  of  detection.  The  package, 
its  contents  and  the  weevils  were  promptly  destroyed. 

It  is  not  the  purpose  of  this  article  to  detail  the  biology  of  this  pest 
or  to  speculate  on  whether  it  might  have  adapted  itself  to  host  plants 
other  than  the  sugar  cane  had  it  passed  into  this  State  undetected,  but 
rather  to  point  out  that  every  vessel,  every  person,  every  automobile, 
box,  crate,  bundle,  sack  and  package  arriving  from  Hawaiian  ports  is 
a  potential  danger  to  the  horticultural  interests  of  California. 

There  is  no  record  extant  of  this  species  of  weevil  attacking  pine- 
apples, and  it  is  our  opinion  that  this  crate  of  pineapples  had  been 
placed.after  packing  in  some  location  where  these  insects  occurred  and 
the  forty  specimens  we  captured  had  entered  the  crate  as  a  place  of 
hiding.  There  is  no  record  of  the  Mediterranean  fruit  fly  infesting 
pineapples  in  Hawaiian  territory,  but  if  the  packing  is  done,  or  the 
material  used  in  packing  is  stored,  or  the  packed  cases  are  stored  in  the 
vicinity  of  any  material  infested  with  this  pest,  the  larvae  on  seeking  a 
place  to  pupate  are  just  as  likely  to  wriggle  themselves  in  the  crevices  of 
the  crates  as  did  the  specimens  of  weevils  we  found.  All  pineapples 
destined  for  California  points  are  subjected  to  a  fumigation  at  San 
Francisco,  with  a  strength  of  gas  fully  three  times  as  great  as  that 
used  on  the  citrus  trees  in  California  before  they  are  released  from 
the  dock,  but  I  doubt  if  even  that  strength  would  destroy  the  Medi- 
terranean fruit  fly  in  its  pupal  stage  if  any  were  secreted  in  the 
crevices  of  the  crates.  A  box  of  soap  purchased  in  a  Chinese  store  in 
Honolulu,  where  it  has  laid  in  close  contiguity  to  a  sack  of  peppers 
infested  with  the  maggots  of  the  fruit  fly,  may  contain  pupa?  of  this 
pest,  and  is  just  as  likely  to  bring  the  fly  over  in  safety  as  a  specimen 
of  fruit  infested  wdth  the  larva.  Here  at  quarantine  in  San  Francisco 
we  have  found  the  pupa  of  the  Mediterranean  fly  attacjie^  tQ:^Q^ams 
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on  the  inside  of  gunny  sacks  that  had  contained  bell  peppers,  and,  as  a 
result  of  this  finding,  refuse  to  release  from  the  docks  any  material 
arriving  from  Hawaiian  territory  packed  in  old  or  used  sacks.  All 
such  material  must  be  emptied  out,  repacked  in  California  sacks,  the 
original  sacks  cut  in  four  pieces,  sent  to  the  incinerator  and  burnt 
before  the  material  is  released  by  the  quarantine  officers. 

If  Hawaiian  producers  continue  to  seek  a  market  in  California  for 
such  of  their  products  as  are  at  present  immune  from  the  attacks  of 
the  Mediterranean  fruit  fly,  California  should  insist  upon  an  official 
record  that  every  shipment  of  all  such  products,  from  the  time  they 
were  cut  in  the  field,  through  all  the  processes  of  packing,  hauling  and 
storing,  had  not  been  in  the  immediate  vicinity  of  any  material  infested 
with  the  Mediterranean  fruit  fly. 

No  one  comprehends  more  clearly  than  the  writer  that  laws,  rules  or 
regulations  made  in  California  are  not  susceptible  of  enforcement  in 
Hawaii,  but  the  fact  remains  that  in  this  particular  instance,  although 
California  failed  to  take  advantage  of  this  position  at  the  outset,  the 
State  is  still  master  of  the  situation  and  can  always  decide  as  to  what 
products  shall  enter  this  port. 

THE  RED-HXIMPED  OATEBPILLAR. 

(ffchizura  concinna  S.  &  A.). 

Order — Lepldoptera.     Family — Notodontidse. 

By  E.  J.  VosLKR,  Assistant  Superintendent,  State  Inaectary. 

Summary. 

1.  Considerable  damage  is  often  done  during  this  season  of  the  year 
by  the  red-humped  caterpillar  on  walnut,  apple  and  allied  plants. 

2.  The  work  of  this  insect  consists  in  the  stripping  of  the  leaves 
from  the  branches  of  its  host  plant. 

3.  The  larva  is  easily  recognized  by  the  coral-red  hump  on  the  fourth 
segment  (first  abdominal  segment).  The  head  is  of  the  same  color  and 
the  body  striped  with  slender  bands  of  black,  yellow  and  white.  There 
are  two  rows  of  prominent  black  tubercles  along  the  back  and  shorter 
ones  on  the  sides. 

4.  The  pest  is  abundant  during  June,  July,  August  and  a  part  of 
September. 

5.  It  is  distributed  over  practically  the  whole  United  States,  but 
seems  to  be  confined  to  the  central  portion  of  this  State. 

6.  Control  measures  consist  in  hand-picking  on  small  trees  and  by 
the  use  of  arsenical  sprays  in  large  orchards  where  the  former  pro- 
cedure is  impracticable. 

7.  Natural  enemies  are  abundant  and  are  important  factors  in  the 
control. 

Injury. 

The  damage  caused  by  the  insect  varies  considerably;  sometimes  the 
entire  trees  are  defoliated,  and  then  again  just  one  small  branch  is 
attacked,  the  insect  disappearing  before  all  the  leaves  have  been  con- 
sumed. This  latter  appears  to  be  the  case  around  Sacramento  on  wal- 
nut trees,  where  only  a  few  branches  on  the  trees  were-defoliated,  the 
injury  done  being  of  little  economic  importance.  izedbyVjOOglC 
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Work. 

The  work  of  the  larvae  consists  in  the  partial  defoliation  of  the  host, 
particularly  during  July  and  August.  Sometimes  entire  branches  are 
stripped  of  their  leaves,  the  larvae  leaving  only  the  tough  mid-ribs. 
The  young  larvae  begin  feeding  generally  at  the  tips  of  the  branches 
where  the  foilage  is  tender,  gradually  working  down  toward  the  base 
of  the  branch. 


Fig.  363.  The  red-humped  caterpillar,  ScMzura  concinna  S.  &  A.  a,  adult  moth; 
b.  egg  cluster ;  c,  larvae  or  caterpillars ;  d,  pupa ;  e,  cocoon.  About  natural  size. 
(Original.) 

Description. 

The  adult  moth,  Fig.  363,  a,  is  of  an  inconspicuous  grayish  and  brown 
color;  length  of  body,  approximately,  five  eighths  of  an  inch;  wing 
expanse,  one  and  a  fourth  to  one  and  three  eighths  inches.  The  eggs, 
Fig.  363,  b,  are  about  the  size  of  an  ordinary  pin-head;  are  light  in 
color  and  are  deposited  in  masses  on  the  leaves.  The  full  grown  larva, 
Fig.  363,  c,  varies  in  length  from  one  and  a  fourth  to  two  inches. 
The  head  is  coral  red,  being  the  same  color  as  the  fourth  segment 
(first  abdominal  segment),  which  is  enlarged  so  as  to  form  a  distinct 
hump.  The  pupa.  Fig.  363,  d,  is  tan  to  dark  brown  in  color. 
Length,  five  eighths  to  three  fourths  of  an  inch.  The  cocoon.  Fig.  363,  e, 
inclosing  the  pupa,  is  of  a  parchment-like  texture,  being  made  of  Small 
whitish  thread  secreted  by  the  larva.  Length,  about  seven  eighths  of 
an  inch. 

Life  History. 

The  moths  emerge  in  May,  June  and  July  and  deposit  their  eggs  in 
clusters  on  the  leaves.  The  larvae  are  voracious  feeders,  rapidly  con- 
suming the  leaves.  When  not  eating  they  are  to  be  found  bunched 
together  on  a  leaf,  which  can  be  picked  off  and  consequently  the  whole 
colony  destroyed.  As  the  larvae  become  older,  the  tendency  to  remain 
bunched  together  is  not  so  marked.  They  are  most  abundant  in  June 
and  July,  the  number  gradually  decreasing  until  September,  when 
they  become  quite  scarce.  During  the  last  of  July  and  the  following 
two  months  larvae  become  full  grown,  drop  to  the  ground  w^here  they 
transform   to   the   pupal   or   restin^^  stage   in   a   thin   cocoon.     These 
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Fig.  304. — Natural  enemies  of  the  red-liumped  caterpillar,  Schiznra  concinna  S.  &  A. 
a.  sliowing:  caterpillar  with  cocoons  of  Apanteles  sp.  and  the  adult  parasite;  b,  cocoons 
of  Linincrinm  Hp.  encloseti  by  the  remains  of  the  dead'  caterpillars  still  clln^ng  to  the 
twi^s  and  adult  of  LiinnrrhDn  sp.  ;  c,  Imported  enemy,  Caloaoma  aycophanta,  of  the 
red-humped  caterpillar.    (Original.) 
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cocoons  are  found  from  one  to  three  inches  under  the  ground,  or 
among  the  rubbish  and  leaves  under  the  trees.  The  winter  is  passed 
as  a  pupa,  the  adult  emerging  in  the  late  spring  and  early  summer. 

Control. 

This  pest  is  easily  controlled  by  hand-picking,  which  is  to  be  com- 
mended for  use  on  small  trees.  On  large  trees,  of  course,  this  would 
be  impossible,  and  arsenical  sprays  can  be  used.  Arsenate  of  lead, 
using  a  strength  of  five  pounds  to  one  hundred  gallons  of  water,  will 
do  the  work  admirably. 

Distribution. 

The  red-humped  caterpillar  in  California  is  common  in  the  central 
portion  of  the  State.  It  is  well  distributed  over  the  whole  United 
States. 

Food  Plants. 

Mr.  E.  O.'Essig^  gives  the  following  food  plants:  Apple,  hawthome, 
prune,  plum  and  cherry.  Some  damage  is  also  done  to  the  walnut 
trees  by  this  insect. 

Natural  Enemies. 

Late  in  July  and  August  the  natural  enemies  of  the  red-humped 
caterpillar  are  abundant  and  exercise  an  important  factor  in  its  control. 
One  parasite  which  does  a  great  amount  of  good  is  Apanteles  sp.  (Pig. 
364,  a),  belonging  to  the  family  Braconidw  of  the  order  Hymenoptera. 
Numerous  individuals  emerge  from  a  single  larva  and  spin  their 
whitish  cocoons  near  or  on  the  body  of  the  host.  Fig.  364,  a,  shows  the 
cocoons  of  Apanteles  with  the  remains  of  the  host,  also  the  adult  insect. 

Another  important  parasite  is  Limnerium  sp.  The  cocoons  of  this 
parasite  clustered  on  a  branch,  together  with  the  adult  parasite,  are 
shown  in  Fig.  364,  b.  Unlike  Apanteles,  only  one  Limnerium  emerges 
from  each  host. 

The  State  Insectary  has  recently  imported  a  predaceous  beetle  which 
we  hope  will  prove  of  value  as  an  enemy  of  the  red-humped  caterpillar. 
It  feeds  on  this  host  in  both  the  larval  and  adult  stages.  The  adult  of 
this  beetle  is  shown  in  Fig.  364,  c,  and  is  only  knowTi  by  its  scientific 
name  of  Calosoma  sycophanta. 

'Injurious  and  Beneficial  Insects.  Monthly  Bulletin,  State  Commission  of  Horti- 
culture, 1913,  Volume  2,  Nos.  1  and  2,  page  188. 
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THE  FBUIT-TBEE  BABK-BEETLE. 

(Scolytua  rugulosus  Ratz.) 

Order — Coieoptera.     Family — Scolytidae. 

By  E.  O.  E88IO,  Secretary,  State  Commission  of  Horticulture. 

The  fruit-tree  bark-beetle  or  shothole  borer  has  just  been  reported 
as  working  upon  apricot  trees  at  Ontario,  California,  by  Dr.  Edwin  C. 
Van  Dyke,  of  the  University  of  California.  To  our  knowledge,  this 
is  the  first  authentic  report  made  of  this  beetle  in  California,  and  is, 
therefore,  of  considerable  importance. 

The  beetles  are  very  small,  being  one  tenth  of  an  inch  long  and 
about  one  third  as  wide.  The  body  is  black,  except  that  the  tips  of  the 
wing  covers  and  portions  of  the  legs  are  red. 

This  insect  usually  attacks  trees  which  are  weak  and  such  afford 
excellent  breeding  places.  But  from  these  the  beetles  spread  to  healthy 
trees  and  often  do  much  harm  in  killing  the  young  branches  in  the 
spring  by  booring  into  the  tips.  Young  orchard  trees  are  more  suscep- 
tible to  attack  than  are  old  and  vigorous  trees. 

The  presence  of  the  beetle  is  indicated  by  the  many  small  holes  in 
the  bark  from  which  more  or  less  gum  exudes.  Underneath  the  bark 
there  are  numerous  tunnels  extending  in  all  directions  and  which  work 
destruction  to  the  trees. 

Control  is  not  easy,  but  the  most  important  steps  to  be  taken  are  to 
eliminate,  by  burning,  all  badly  infested  trees  or  portions,  together  with 
all  the  dead  wood  to  reduce  the  numbers  and  spread. 

Healthy  trees  which  have  become  infested  may  often  be  saved  by 
thoroughly  spraying  the  trunk  and  limbs  with  a  carbolineum  emulsion 
prepared  by  dissolving  three  pounds  of  naphtha  soap  in  three  gallons 
of  boiling  water,  to  which  is  then  added  one  gallon  of  carbolineum. 
Agitate  this  thoroughly  and  dilute  with  four  gallons  of  water. 
Sprayers  must  be  protected,  as  the  carbolineum  is  severe  on  exposed 
parts  of  the  body.^ 

As  repellents,  whitewash,  bordeaux  paste  or  a  thick  soap  wash  con- 
taining one  pint  of  crude  carbolic  acid  to  every  ten  gallons,  may  be 
used  and  afford  protection  to  young  trees.  The  application  of  any  of 
these  repellents  should  be  made  in  October  or  November. 

Besides  apricots  the  bettle  attacks  the  plum,  pear,  peach,  apple  and 
cherry.^ 


^Insect  Pests  of  Farm,  Garden,  Etc.,  by  E.  D.  Sanderson,  p.  546. 
-Injurious  Insects,  by  W.  C.  O'Kane,  p.  241. 
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GENERAL  NOTES. 


THE  CODLING  MOTH  ATTACKING  WALNUTS 

It  is  not  generally  known  by  orchardists  that  the  codling  moth  often 
attacks  the  green  soft-shelled  walnuts  on  the  tree.  Infestations  are 
often  serious  and  cause  considerable  loss. 

We  are  just  in  receipt  of  some  nearly  mature  Santa  Barbara  soft- 
shell  walnuts  from  Carpinteria,  California.  They  were  collected  by 
C.  W.  Beers,  Horticultural  Commissioner,  who  informs  us  that  the 
infestation  is  limited  to  an  area  about  one  half  mile  vdde  and  extend- 
ing along  the  foothills  -mih  scattering  infestations  along  the  borders  of 
this  area. 

The  larvsB  or  ''worms''  work  near  the  stem  end  and  burrow  through 
the  green  hull  and  often  into  the  kernel  of  the  nut,  thus  causing  com- 
plete ruin.     Clusters  are  apparently  preferred  to  single  nuts. 

A  similar  attack  has  been  recorded  as  occurring  in  Contra  Costa 
County  on  October  2,  1909,  by  W.  S.  Foster,  who  has  given  a  complete 
account  of  the  nut-feeding  habits  of  the  codling  moth  in  Bulletin  No.  80, 
Part  V,  Bureau  of  Entomology,  United  States  Department  of  Agri- 
culture, September  20,  1910.  In  this  bulletin  we  are  furnished  the 
following  data : 

1.  The  codling  moth,  besides  attacking  pome  fruits  (apples,  pears,  etc.), 

also  attacks  peaches,  plums,  chestnuts  and  the  following  variety 
of  walnuts :  Mayette,  Concord,  Franquette  and  Parisienne.  (The 
Santa  Barbara  soft-shell  is  now  also  added  to  the  list.) 

2.  The  larvae  work  in  the  green  fleshy  hull,  some  never  going  through 

the  shell,  but  the  majority  boring  through  the  soft  shell  and 
feeding  upon  the  kernel  inside. 

3.  The  worms  attacking  walnuts  are  usually  of  the  later  broods  issuing 

from  the  first  broods  of  apples  and  pears.  They,  therefore, 
appear  late  in  the  nuts  in  August  and  September. 

4.  Hibernation  takes  place  inside  the  walnuts  or  attached  to  the  shells 

on  the  outside.     The  adults  emerge  in  April  and  May. 

5.  In  Contra  Costa  County  it  was  a  practice  of  pear  growers  to  save 

windfalls  and  culLs,  which  were  stored  in  trays  or  covered  with 
straw.     From  these  the  adult  moths  emerged  and  laid  the  eggs, 
giving  rise  to  the  broods  attacking  the  walnuts. 
6.  Destroying  the  culls  and  windfalls  ^ill  greatly  lessen  the  attacks. 
Spraying  with  arsenate  of  lead  in  August  will  also  probably  serve 
as  a  means  of  control. 
It  is  also  probable  that  in  localities  where  little  attention  is  paid  to 
spraying  home  apple  and  pear  orchards  or  trees,  that  there  will  be 
more  or  less  likelihood  of  the  later  broods  attacking  the  walnuts,  as  is 
apparently  the  case  at  Carpinteria. 

Cleaning  up  these  sources  of  infestation  should  largely  eliminate 
serious  attacks. — E.  0.  Essio. 
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RESIGNATION  OF  PBOFESSOB  H.  S.  FAWOETT. 

Before  I  ever  thought  to  occupy  the  important  position  of  State 
Horticultural  Commissioner,  I  had  noted  the  alarming  havoc  wrought 
by  bacteria  and  other  fungi  in  some  of  the  citrus  groves  of  California. 
I  wished  at  that  early  day  that  we  might  have  the  most  able  mycologist 
of  the  world  to  grapple  with  these  potent  pigmies — a  man  to  camp  out, 
so  to  speak,  in  the  orchard,  and  fight  the  fight  to  the  finish. 

Upon  assuming  the  duties  of  this  oflSce  1  hastened  at  once  to  bring 
to  our  aid  the  right  man.  I  had  long  noted  and  admired  the  monu- 
mental work  of  Professor  H.  S.  Fawcett  in  Florida.  I  can  not  express 
my  sincere  gratification  at  his  acceptance  of  our  call  to  this  position. 
I  felt  sure  we  had  won  a  prize.  I  need  not  depict  to  our  readers  how 
thoroughly  Professor  Fawcett  has  met  our  hopes  and  desires.  The 
investigation  by  Professor  Fawcett  of  gummosis  of  the  lemon  has 
proved  him  a  master  in  scientific  research.  He  has  demonstrated 
absolutely  the  fungoid  nature  of  this  disease,  and  though  he  does  not 
claim  with  the  same  confidence  that  he  has  demonstrated,  that  a  cure 
is  as  surely  discovered,  yet  we  feel  that  such  is  the  case. 

Doctor  G.  Harold  Powell  states  that  four  epoch-making  events  in  the 
history  of  our  California  citrus  industry  have  occurred :  Introduction 
of  the  navel  orange ;  establishment  of  co-operative  marketing ;  method 
of  preserving  the  lemon,  and  discovery  of  cause  and  cure  of  gummosis, 
by  Professor  Fawcett.  I  would  add  Doctor  Powell's  own  work  of 
demonstrating  efficiency,  of  careful  handling  to  prevent  decay  in  ship- 
ping citrus  fruit,  and  the  introduction  of  Vedalia. 

I  felt  sure  that  Professor  Fawcett  was  just  the  kind  of  a  man  that 
Doctor  Webber  would  desire  in  the  citrus  station  in  southern  California. 
I  knew  that  his  opportunities  in  the  University  would  be  augmented. 
I  also  felt,  with  Doctor  Hunt,  that  Professor  Fawcett's  work  was  really 
that  of  the  University.  I  therefore  proposed  to  Doctor  Webber  that 
if  he  desired.  Professor  Fawcett  might  be  transferred  to  the  University 
staff  of  workers.  I  only  asked  that  he  be  retained  in  the  precise  field 
of  labor  that  has  engaged  his  efforts  in  this  Commission.  This  secured 
the  happy  blending  of  practical  field  work,  and  the  necessary  attend- 
ant research  service.  Both  Doctor  Hunt  and  Doctor  Webber  were 
pleased  with  this  suggestion,  and  the  transfer  was  made. 

I  have  only  to  add  that  Professor  Fawcett  is  as  delightful  and  com- 
panionable as  a  man  as  he  is  able  as  an  investigator.  He  is  honesty 
itself;  like  all  really  great  men,  a  model  of  modesty,  an  untiring: 
worker.  He  has  endeared  himself  to  us  all.  It  is  with  very  great 
reluctance  that  we  are  to  part  company  with  our  esteemed  fellow- 
worker — A.  J.  CCK)K. 


A  NEW  BEGINNING  IN  THE  IMPORTATION  AND  ESTABLISH- 
MENT  OF  BENEFICIAL  INSECTS. 

The  mission  of  H.  S.  Smith,  Superintendent  of  the  State  Insectary, 
to  the  Orient,  in  search  of  beneficial  insects,  is  of  very  great  importance 
to  the  farmers  of  this  State,  and  renewing  a  common-sense  policy  of 
fighting  insect  pests  inaugurated  in  this  State  in  1887,  by  the  first  intro- 
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duction  of  the  Vedalia  from  Australia,  and  which  saved  to  California 
the  great  citrus  industry. 

Comparatively  speaking,  there  are  very  few  persons  in  the  State  at 
the  present  time  who  witnessed  the  downfall  of  the  orange  and  lemon 
groves  under  the  attack  of  the  cottony  cushion  scale  {I  eery  a  purchasi) 
from  1885  to  1887,  and  it  might  be  of  interest  to  the  present-day 
readers  to  again  publish  what  the  Los  Angeles  poet,  Mr.  Kercheval, 
once  wrote  about  the  ravages  of  the  cottony  cushion  scale: 

^^More  deadly  than  the  hordes  of  Goths  and  Huns  that  came  to  plow 
Rome  and  harrow  Italy,  came  the  countless  legions  of  leery  a,  and 
shriveled  foliage  and  hare  and  blasted  boughs  everywhere  told  of  their 
resistless  and  ruthless  march.  No  watchfulness  or  vigilance  could 
guard  against  their  attacks,  or  turn  them  from  their  victorious  course. 
Then  in  the  deep  night  of  our  despair  came  a  miracle  and  relief.  As 
silent  and  noiseless  as  came  the  Angel  of  Death  to  smite  the  Assyrians 
beleaguering  God's  chosen  people  so  came  the  Vedalia  to  our  aid,  and 
like  Sennacherib's  countless  hosts,  the  cottony  cushion  legions,  almost 
in  a  night,  melted  away  and  were  no  more.  What  a  vast  army  of  men 
and  millions  of  dollars  coxdd  not  have  performed  in  years,  a  mere  hand- 
fid  of  Axistraliun  ladybugs  has  virtually  accomplished  in  a  few  iveeks, 
and  even  to  %is,  who  have  watched  their  work  most  closely,  it  seems 
utterly  incomprehensible,  and  almost  beyond  belief." 

That  there  exists  in  the  Orient  the  various  scale  insects  which  are 
such  serious  pests  in  some  sections  of  this  State  to  citrus  culture  has 
been  proved  beyond  question,  and  not  a  single  species  is  a  pest  in  that 
region — the  red,  purple,  black  scale  and  the  citrus  mealy  bugs  all  hding 
held  in  complete  subjection  by  natural  checks — and  there  is  no  good 
reason  why  we  should  not  be  able  to  transplant  and  establish  some,  if 
not  all,  of  these  natural  checks  into  this  State  by  a  man  of  Mr.  Smith's 
ability. — George  Compere. 


A  NEW  PARASITE  OF  THE  BLACK  SCALE. 

The  importance  of  a  parasite  of  the  black  scale,  Saissetia  piece  Bern., 
which  >\'ill  destroy  the  immature  form,  can  not  be  overestimated. 

Scutellista  cyanea,  the  egg  parasite  of  the  black  scale,  which  is  so 
common,  does  not  hold  the  pest  in  check  for  two  main  reasons:  first, 
that  the  larva  of  the  parasite  reaches  maturity  in  many  cases  without 
destroying  all  the  eggs  of  the  host,  thus  permitting  enough  of  the 
young  scale  to  escape  to  reinfest  an  orchard,  even  if  one  hundred  per 
cent  of  the  scaled  showed  the  exit  holes  of  the  parasite ;  second,  that  the 
percentage  of  parasitism  of  the  black  scale  by  Scutellista  cyanea  rarely 
averages  above  eighty  or  eighty -five  per  cent.  PVom  these  facts  it  can 
be  easily  seen  why  the  black  scale  remains  a  pest  year  after  year  in 
our  groves.  Also,  the  percentages  of  parasitism  is  lessened  by  other 
factors,  as  secondary  parasites,  humidity,  temperature,  etc.  Moreover, 
the  efficiency  of  the  Scutellista  can  only  be  judged  by  its  capacity  in 
reducing  the  progeny  of  the  scale.  The  young  scales  hatch  and  will 
cause  great  injury  to  the  host  by  sucking  the  sap  and  will  have  secreted 
all  the  honey-dew  on  which  the  black  smut  lives  before  the  parasite 
has  its  inning. 
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The  State  Insectary  has  been  in  the  past  and  is  now  making  every 
effort  to  secure  and  establish  a  parasite  which  will  kill  the  immature 
scale.  On  August  19th,  through  the  kindness  of  Mr.  H.  A.  Ballou  of 
the  Imperial  Department  of  Agriculture  of  the  West  Indies,  we  received 
a  small  shipment  of  half-grown  black  and  hemispherical  scales  para- 
sitized by  Zalophothrix  sp.,  which  is  not  unlike  our  own  Comys  fiiscay 
the  parasite  of  the  brown  apricot  scale,  in  habits.  We  have  now  on 
hand  a  number  of  adults  of  Zalophothrix  and  an  attempt  will  be  made 
to  establish  them  in  California. — E.  J.  Vosler. 


MELANOSE  (Stem-End  Kot). 

Melanose,  a  common  disease  of  nearly  all  varieties  of  citrus  fruit  in 
Florida,  though  not  yet  in  California,  is  now  discovered  to  be  caused 
by  the  same  organism  that  produces  the  serious  affection,  Stem-End  Rot 
(Florida  Bulletin  No.  111).  Melanose  is  characterized  by  small  black 
dots  ringed  with  white,  the  rings  invisible  to  the  naked  vision.  In  itself 
it  does  no  harm  except  a  slight  disfigurement.  Stem-end  rot  attacks 
the  mature,  or  nearly  mature,  fruit  in  the  grove,  in  storage  or  after 
shipment.  As  it  destroys  all  our  common  varieties  of  citrus  fruit,  we 
should  try  in  every  way  to  keep  it  from  California.  This  is  why  we 
bar  out  all  Florida  fruit  that  shows  Melanose.  Of  course,  we  are  most 
menaced  by  grape  fruit,  as  no  other  is  likely  to  be  shipped  into  our 
State.  All  of  our  county  horticultural  commissioners  must  be  on  the 
lookout  for  Melanose,  and  should  at  once  learn  to  detect  it,  in  case 
this  fungus  comes  into  any  of  our  citrus  districts. — A.  J.  Cook. 


ARIZONA  COMMISSION  OF  AORICULTXTSE  AND 
HORTICULTUBE. 


PRESS  CIRCXTLAR  NO.  4.  FEB.  8, 1913. 


Arizona  Inspection  Practices  Relating  to  Crown  QbH. 

Nearly  all  deciduous  fruit  growers  are  familiar  w-ith  the  tree  disease 
known  as  ^' crown  gall.''  This  trouble  is  caused  by  a  bacterial  organ- 
ism w^hich  attacks  a  great  many  different  trees  and  plants,  causing 
various  types  of  abnormal  growths.  In  some  cases  the  crown  of  the 
trees  or  the  roots  develop  large,  more  or  less  rounded,  hard  galls;  in 
other  cases  the  galls  are  more  irregular  in  shape,  and  soft;  in  still 
others  the  infection  results  in  a  soft,  flattened,  callus  growth,  from 
w^hich  many  fibrous  roots  develop,  producing  the  effect  commonly 
known  as  *^ hairy  root." 

Crown  gall  is  not  ranked  as  a  necessarily  fatal  disease  of  fruit  trees. 
It  is  known  to  vary  in  the  degree  of  its  injuriousness  under  different 
conditions.  In  Arizona  many  bearing  deciduous  fruit  trees  have  been 
destroyed  or  rendered  unprofitable  by  this  disease  and  all  of  the  best 
authorities  are  agreed  that  under  all  conditions  nursery  stock  affected 
with  it  should  be  discarded  and  never  planted.  Crown  gall  affected 
trees  are  commercially  worthless  and  all  reputable  nurserymei^  endeavor 
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to  avoid  including  diseased  stock  in  filling  their  orders.  Crown  gall 
disease  is  prevalent  in  all  parts  of  the  country  and  is  believed  to  exist 
in  most  deciduous  fruit  nurseries. 

Under  the  provisions  of  the  original  inspection  law  in  Arizona,  our 
work  was  confined  to  insect  pests,  and  we  had  no  authority  to  prevent 
the  delivery  of  trees  or  plants  infected  by  plant  diseases.  Under  the 
amended  **Crop  Pest  law/'  however,  action  against  diseased  plants  is 
authorized.  The  need  for  this  is  strikingly  shown  by  a  recently  in- 
spected shipment  of  nursery  stock  to  Safford,  Arizona,  from  a  nursery 
in  Portland,  Oregon.  This  shipment  included  3,000  apple  trees,  and 
the  inspector's  report  showed  that  crown  gall  affected  trees  were  found 
in  every  bundle  of  trees  throughout  the  lot  and  that  one  bundle  of  ten 
trees  included  five  infected  specimens.  Five  examples  sent  to  the 
writer's  office  showed  the  disease  in  a  most  pronounced  and  unmistak- 
able form.  The  consignees  did  not  need  to  be  informed  concerning 
the  worthlessness  of  the'  diseased  trees,  and  according  to  their  estimate, 
one  fifth  of  the  entire  lot  of  3,000  trees  were  visibly  infected. 

The  significance  of  this  outrageously  large  proportion  of  worthless 
trees  included  by  the  shippers  is  indicated  by  the  proportion  of  dis- 
eased trees  normally  present  in  honestly  sorted  nursery  stock  shipped 
into  this  State.  It  is  admittedly  practically  impossible  to  prepare  a 
large  shipment  of  deciduous  nursery  stock  and  eliminate  all  trees 
visibly  infected  with  crown  gall,  if  the  disease  is  present  in  the  nursery. 
Nevertheless,  the  inspection  of  many  carloads  of  deciduous  fruit  stock 
from  reliable  western  nurseries  has  resulted  in  finding  less  than  one 
tenth  of  one  per  cent  of  the  trees  visibly  infected  by  this  disease.  A 
representative  of  a  well  known  Oregon  nursery  recently  called  at  the 
writer's  office  and  upon  being  shown  the  five  specimens  of  diseased  trees 
from  the  Safford  shipment,  referred  to  above,  stated  that  he  would  be 
willing  to  guarantee  a  customer  against  as  many  typical  crown  gall 
infected  trees  in  an  entire  car  lot.  In  a  car  lot  of  ten  thousand  trees, 
this  would  represent  one  twentieth  of  one  per  cent.  At  the  rate  the 
infection  was  found  in  the  Safford  shipment,  however,  there  would  be 
two  thousand  visibly  infected  trees  in  a  car  lot  of  ten  thousand. 

If  we  credit  the  shippers  with  having  made  an  honest  effort  to 
separate  out  the  worthless  diseased  trees  before  shipping  the  order,  w'e 
are  forced  to  conclude  that  the  sample  of  their  stock  shipped  to  Safford 
is  quite  free  from  the  disease  as  compared  with  the  average  stock  in 
the  nursery  from  which  the  stock  was  selected.  We  must  also  conclude 
from  the  sample  sent  to  this  State,  that  the  incipient  infection  among 
the  trees  not  visibly  diseased  is  at  least  200  times  as  abundant  in  pro- 
portion in  shipments  such  as  this,  with  20  per  cent  visibly  infected,  as 
in  shipments  showing  only  the  normal  degree  of  infection,  or  less  than 
one  tenth  of  one  per  cent. 

The  Arizona  law  gives  specific  discretionary  powers  to  the  inspectors 
acting  under  the  directions  of  the  State  Entomologist.  If  crown  gall 
was  not  known  to  exist  in  the  State,  the  writer  would  not  hesitate  to 
insist  that  shipments  be  absolutely  free  from  visible  crown  gall  infec- 
tion, and  to  recommend  to  the  Commission  of  Agriculture  and  Horti- 
culture quarantine  regulations  which  would  restrict  the  danger  of 
importing  the  disease.     Since  it  already  exists  here,  however,  we  can 
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only  prevent  the  unnecessary  spread  to  uninfected  soils  and  prevent 
losses  to  planters  from  planting  and  caring  for  visibly  infected  trees. 
From  abundant  experience  it  has  been  determined  that  an  allowance 
of  one  per  cent  of  stock  visibly  infected  with  crown  gall  in  an 
imported  shipment,  is  fully  ten  times  as  much  as  reliable  nursery- 
men need  as  a  margin  against  unavoidable  oversights.  On  the  other 
hand,  it  is  of  advantage  to  the  fruit  interests  of  this  State  to  have  the 
allowance  placed  as  low  as  possible.  Shippers  will  be  less  likely  to 
make  their  selections  from  grossly  infected  lots  of  stock,  the  proportion 
of  incipiently  diseased  stock  will  be,  on  the  whole,  greatly  reduced,  and 
incidentally  Arizona  customers  will  not  be  forced  to  pay  the  transporta- 
tion charges  on  an  unreasonable  proportion  of  diseased  trees. 

In  consideration  of  the  facts  above  presented,  with  the  desire  to  meet 
the  needs  of  both  the  shippers  and  importers,  the  writer  has,  under 
date  of  January  31,  1913,  issued  the  accompanying  instructions  to 
Arizona  crop  pest  inspectors. 

A.  W.  Morrill,  State  Entomologist. 

INSPECTION  ORDER   NO.  3. 

Crown  Oall. 

Since  ''crown  gair*  is  of  common  occurrence  in  all  parts  of  the 
country,  occurring  in  practically  all  nurseries,  particularly  in  the  west, 
since  this  disease  is  already  prevalent  in  Arizona,  and  since  it  is  impos- 
sible by  means  of  inspection  to  entirely  prevent  further  introduction  of 
the  infection,  one  per  cent  is  hereby  established  as  the  maximum  degree 
of  infection  to  be  passed  by  Arizona  crop  pest  inspectors.  If  more 
than  one  tree  in  a  hundred  of  a  kind  (apple  or  peach,  for  instance),  is 
plainly  infected  with  crown  gall,  all  of  that  kind  will  be  rejected  and 
not  released.  Such  other  kinds  of  trees  or  plants  as  may  be  in  the 
same  shipment,  but  do  not  show  crown  gall  infection  to  exceed  one  per 
cent,  will  be  released.  Every  tree  or  plant  showing  crown  gall  disease 
will  be  discarded.  If  the  shipment,  or  any  kind  of  plant  or  tree  com- 
prising the  shipment,  shows  infection  in  excess  of  one  per  cent,  samples, 
selected  in  the  presence  of  the  consignee  or  some  other  person,  if  pos- 
sible, will  be  submitted  to  the  office  of  the  State  Entomologist,  and  the 
remainder  of  the  diseased  stock  held  for  advices  from  the  owner  as  to 
option  specified  in  section  15,  crop  pest  law  of  1912.  If  one  per  cent 
or  less  of  the  shipment,  or  any  kind  of  plant  or  tree  contained  therein, 
is  found  to  show  crown  gall  infection,  all  diseased  and  suspected  stock 
must  be  burned,  as  a  condition  of  the  issuance  of  the  release  for  the 
balance  of  the  stock. 

For  the  protection  of  the  consignee,  trees  that  are  **  strongly  sus- 
pected" of  crown  gall  infection  will  be  discarded  at  the  time  of  inspec- 
tion, but  in  figuring  the  percentage  of  trees  infected  when  the  amount 
is  close  to  one  per  cent,  none  but  well  developed  and  characteristic 
infections  will  be  counted.  Roughened  draft  unions  should  not  ])e 
counted  as  crown  gall  infections  unless  the  development  of  ** callus"  at 
that  point  is  excessive  as  illustrated  in  Bulletin  186  (Plate  VI 11,  fig.  2) 
of  the  Bureau  of  Plant  Industry,  United  States  Department  of  Agri- 
culture. Whenever  a  shipment  of  any  kind  of  tree,  vine  or  plant  in  a 
shipment  shows  well  defined  crown  gall  infection  in  excess-of  oncTper 
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cent  of  the  stock,  such  stock  will  not  be  reshipped  or  destroyed  on 
account  of  crown  gall  infection  until  samples  have  been  passed  upon 
by  the  State  Entomologist  or  Assistant  State  Entomologist. 

A.  W.  Morrill,  State  Entomologist. 
Phoenix,  Arizona,  January  31,  1913. 

THE  POTATO  TUBER  MOTH. 

Suggestions  to   Potato   Growers   and   Shippers. 

The  potato  tuber  moth  is  causing  much  anxiety  in  the  states  of 
Oregon  and  Washington,  where  the  pest  has  not  yet  become  estab- 


Fia.    365 — Cross    section    of    potato    showing    the    work    of    the 
potato   tuber  moth. 


lished.     All  possible  measures  are  being  adopted  to  present  further 
spread  of  the  insect  within  and  without  California^edblRj^G^uch  as 
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spread  is  usually  through  the  transportation  of  infested  potatoes,  all 
growers  and  shippers  in  the  infested  areas  of  this  State  should  take 
every  precaution  to  see  that  not  a  single  infested  potato  is  allowed  to 
be  shipped  either  to  points  within  or  without  the  State.  It  is  feared 
that  if  our  growers  do  not  heed  this,  that  it  will  not  be  long  before 
some  states  take  action  to  prevent  the  shipping  of  all  California 
potatoes,  which  will  mean  a  great  loss  to  commercial  potato  growers. 

For  the  protection  of  the  potato  growing  industry  of  California, 
growers  should  procure  seed  potatoes  from  districts  known  to  be 
entirely  free  from  this  pest.  All  seed  should  be  thoroughly  inspected 
just  before  planting  to  be  sure  that  obscure  infestations  have  not 
developed  in  storage. 

It  is  sincerely  hoped  that  all  public  horticultural  officials,  growers 
and  shippers  will  work  to  the  end  that  no  infested  potatoes  be  allowed 
to  be  shipped  or  planted. — E.  0.  Essig. 


Digitized  by  VjOOQIC 


THE  MONTHLY   BULLETIN.  667 

/ 


MONTHLY  CROP  REPORT— AUGUST. 


These  data  are  compiled  by  the  secretary  from  monthly  crop  reports  made  by  the 
county  horticultural  oommissioners.  Counties  not  Included  have  not  reported  or  the 
reports  have  come  too  late  for  press.  Unless  otherwise  designated,  percentages  refer 
to  last  year's  crop. 

The  report  for  August  is  brief  because  many  of  the  crops  have  already  been  har- 
vested. Conditions  have  remained  unchanged  in  many  countlea  Reports  from  only 
sixteen   counties  have  been  received. 

The  conditions  throughout  the  State  have  changed  very  little  with  respect  to 
former  estimate&  The  early  frosts  and  continual  hot  weather  have  caused  a 
shortage  of  most  fruits  and*  many  have  been  damaged  by  sunburn.  Good  prices, 
however,  are  helping  the  growers  to  realize  almost  as  much  from  their  crops  as 
during  norpml   producing  years. 

Projects  for  citrus  fruits  still  remain  about  the  same  as  reported  in  July, 
although  there  have  been  slight  droppings  In  some  of  the  interior  districts  In  the 
Sacramento   Valley. 


3— bulO 
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INSECT  NOTES. 


The  potato  mealy  bug^  Paeudococcua  aolani  (CklL)  has  been  recently  reported  from 
San  Joaquin  County  feeding  upon  the  underground  portions  of  the  potato  stalkai 
This  insect  also  feeds  upon  the  roots  of  nightshade,  malva  and  pigweed  and  occurs 
in  many  parts  of  southern  California.     So  far,  however,  It  has  not  proven  a  peet 

The  cottony  cushion  scale, /cerya  purchaai  var.  critwii  Ckll.,  has  been  sent  In 
by  Charles  W.  Weeks  from  Red  BIufT,  where  it  occurs  on  acacia.  This  light-bodied 
variety  is  usually  much  larger  than  the  dark-bodied  variety  maaJcellL 

The  confused  flour  beetle,  Tribolium  oonfuaum  Duv.,  has  been  reported  in  the 
granaries  of  Glenn  County  by  Commissioner  Carl  Xiey. 

The  orchard  mite,  Epitrimerua  pyri  Nal.,  has  been  reported  from  a  number  of 
localities  in  San  Diego  County,  where  It  was  first  observed  by  Geo.  P.  Weldon. 

The  branch  and  twig  borer,  Polycaon  confertua  Lee.  Commissioner  Earl  Morrta 
of  Santa  Clara  County  reports  the  prune  6M  a  common  host  of  this  beetle  in  his 
county. 

A  dark  blue  blister  beetle,  CantharHa  atygica  Lee,  has  been  reported  as  doing 
serious  damage  to  lilac  bushes  in  Modoc  County  by  Commissioner  O.  C.  McManu& 
Last  year  the  same  beetle  did  considerable  damage  to  various  ornamentals  In 
Lassen  County. 

The  Jumper  louse,  Lachnua  juniperi  Del  G.,  has  been  collected  this  month  at 
Ventura,  California,  by  S.  H.  Essig,  who  reports  it  working  upon  Thuya  sp. 

The  squash  bug,  Anaaa  triatia  De  Geer,  is  reported  as  being  present  in  many 
localities  of  Placer  County,  according  to  the  report  of  Commissioner  H.  H.  Bowman. 

The  hop  aphis,  Phorodon  humuH  Schrank.  Mr.  E.  J.  Branigan  has  returned 
from  Towles.  Placer  County,  where  he  collected  approximately  3,000,000  Hippodamia 
oonvergena  Guer.  These  are  being  used  by  County  Conunissioner  Bloomer  to  com- 
bat the  hop  aphis. — E.  J.  Vosler. 

The  red- humped  caterpillar,  Bchizura  oondnna  S.  ft  A.,  is  doing  minor  damage 
to  walnut  trees  in  Yolo  and  Sacramento  counties. — E.  J.  Voslbr. 

Herrn.  P.  Wichgraf.  president  of  the  Entomological  Society  of  Berlin,  to  whom 
80,000  live  specimens  of  Hippodamia  convergena  Guer.  were  shipped  by  the  State 
Commission  of  Horticulture;  some  time  ago,  informs  us  that  the  slftpment  arrived 
in  fine  shape  and  he  thinks  that  the  beetles  will  be  of  much  benefit  in  destroying 
the  plant  lice  injurious  to  crops  in  Germany. — E.  J.  Voslbr. 
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NOTES  FROM  THE  COUNTY  COMMISSIONERS. 


By  Qbo.   p.   'Wsldok,  Chief  Deputy  State  Commissioner  of  Horticulture. 

Butte  County. 

Mr.  Earl  Mills  informs  the  office  that  the  report  in  the  last  Monthly 
Bulletin  that  black  scale  occurs  in  commercial  olive  orchards  in  his 
county  is  wrong.  He  states  that  black  scale  does  not  occur  in  a  single 
commercial  orchard. 

Humboldt  County. 

Qeo.  B.  Weatherby  is  making  arrangements  for  a  series  of  meetings 
among  the  fruit  growers  early  in  September.  Professor  Van  Normen, 
Dean  of  the  University  Farm  School  at  Davis,  and  Qeo.  P.  Weldon, 
Chief  Deputy  State  Commissioner  of  Horticulture,  are  to  address  these 
gatherings. 

Kern  County. 

K.  S.  Enowlton  is  conducting  a  vigorous  campaign  against  the 
Bussian  thistle  in  his  county. 

Lake  County. 

Mr.  G.  A.  Lyon,  Horticultural  Commissioner  of  Lake  County,  reports 
heavy  planting  of  trees  the  past  season.  Bartlett  pears  are  the  main 
crop.  They  are  netting  the  growers  $32.00  per  ton  this  season  in  spite 
of  ihe  fact  that  there  are  no  railroad  facilities  and  the  nearest  shipping 
I>oint  is  25  miles  distant. 

Mendoeino  County. 

Mr.  J.  B.  Banks,  County  Horticultural  Commissioner  of  Mendocino 
County,  has  deputized  Mr.  E.  M.  Dutton,  who  graduated  from  the 
University  of  California,  class  of  1913,  to  help  him  in  his  work.  The 
apple  crop  of  the  county  is  reported  short  for  the  season.  Bartlett 
pears  are  fairly  good  and  are  bringing  a  good  price. 

Modoc  County. 

0.  E.  McManus,  of  Alturas,  writes  that  pear  blight  is  abundant  in 
his  county. 

Stanislaus  County. 

A.  L.  Buthford  reports  a  milliped  injuring  lawns  in  the  vicinity  of 
Modesto. 

Butter  County. 

County  Commissioner  Stabler  of  Tuba  City  has  issued  a  circular 
giving  instructions  for  the  use  of  the  flour  paste  spray  in  controlling 
red  spider  on  beans.  This  pest  has  been  doing  considerable  damage 
of  late  in  bean  fields  of  Sutter  County.  Mr.  Stabler 's  method  of 
publishing  and  sending  out  specific  information  at  the  opportune  time 
to  those  who  are  interested  in  some  problem  of  insect  control  is  to  be 
commended. 
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QUARANTINE  2   Jfe;  g    DIVISION 


00UNT7  HOBTICULTUBAL  COMNISSIONERS  AND  STATE 
QUASANTIME  GUARDIANS. 

By  Frederick   Mabkbw,   Chief  Deputy   Quarantine   Officer,   San   Francisco,   Cal. 

The  writing  of  the  monthly  record  of  the  quarantine  division  has 
never,  so  far,  furnished  as  much  real  pleasure  to  the  author  as  the  one 
herein  set  forth.  The  spontaneous,  voluntary  agreement  of  the  county 
horticultural  commissioners  made  at  Sacramento,  to  henceforth  work 
in  harmony  with  the  State  Office  has  made  possible  the  consummation 
of  a  long  and  ardently  desired  policy  on  the  part  of  the  executive  head 
of  the  quarantine  division.  This  department  deals  directly  with  county 
horticultural  commissioners  in  so  far  as  their  functions  as  state  quaran- 
tine guardians  are  concerned,  or  more  directly  speaking,  in  the  matter 
of  horticultural  material  arriving  within  the  territory  under  their 
jurisdiction  from  outside  the  State  boundary. 

The  establishment  of  a  uniform  policy  and  procedure  in  the  matter 
of  executing  interstate  quarantine  regulations  in  each  and  all  of  the 
protected  counties  similar  to  those  in  vogue  at  all  of  the  stations  of 
the  coast  division  will  greatly  increase  the  respect  of  future  shippets 
for  our  insistent  demand  for  clean  nursery  stock  and  create  a  general 
appreciation  of  the  fact  that  the  horticultural  statutes  of  California 
were  enacted  with  the  intention  that  the  same  should  be  obeyed. 

A  full  measure  of  recognition  has  been  accorded  to  the  coast  division, 
of  the  state  quarantine  service  for  their  efforts  and  results,  and  it  is 
the  earnest  desire  of  the  writer  that  this  shall  extend  to  the  entire 
interior  division  of  the  service.  Every  state  quarantine  guardian  is  a' 
member  of  the  quarantine  division,  and  the  complete  working  in  unison 
of  all  concerned  will  cement  together  an  impregnable  wall  of  protection, 
through  or  over  which  no  infected  shipments  can  pass,  and  whatever 
good  results  to  the  State  at  large,  the  same  will  redound  to  the  indi- 
vidual credit  of  each  member  of  the  entire  division.  What  the  central 
office  at  San  Francisco  needs  to  bring  about  this  desired  condition  is 
prompt  information  of.  the  receipt  of  imported  horticultural  products 
at  interior  points  each  month.  In  return  for  this  collaboration,  the 
central  office  stands  ready  to  furnish  advice— and  assistance  if  needed — 
d^a^vn  from  the  great  amount  of  material  and  information  at  its  com- 
mand concerning  the  insect  pests  and  their  host  plants  of  the  world  at 
large,  and  the  State  regulations  that  govern  their  introduction. 
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REPORT  FOR  THE  MONTH  OF  JULY,  1913. 

By   Freosiick   Maskew^   Chief   Deputy   Quarantine   Officer. 
SAN   FRANCISCO  STATION. 
Horticultural   imports- 


Ships  inspected  40 

Paa     '         '        ' 


Psrotla. 


assed  as  free  from  pests 88.012 

Fumigated 1,793 

Destroyed  or  returned 306 

Contraband  destroyed 28 

Total  parcels  horticultural  products  for  the  month 40»139 

Horticultural  exports— 

Paroels. 
Inspected  and  certified 837 

Pests   intercepted. 
From   Honolulu— 

Diaspis  hromelice  and  P»eudococcu»  sp.  on  pineapples. 

Aph%s  sp.,  Coccus  hesperidum  and  Psendococeu*  sps.,  on  betel  leaves. 

CyUu  formicarius  and  Cryptorhynchus  haidiof  in  sweet  potatoes. 

Hemichiona$pis  minor  on  tea  plant  cuttings. 
From   Japan — 

Leucaipis  japonica  on  maple. 

Aphia  sp.  on  pine. 

Pulvinaria  sp.  on  plant 
From    Guatemala — 

Caulophilus  latinasuB  in  avocado  seeds. 

Bruchii9  sp.  in  beans. 
From  Central  America— 

Chrysomphalus  hiformU  on  orchids.. 
From    New   York — 

P$eudococcu8  sp.  on  begonia. 
From  Tahiti — 

Lepidosaphes  bechii  on  oranges. 

LOS  ANGELES  STATION. 

Horticultural    imports-^ 

Pftrofils. 

Ships  inspected  22 

Passed  as  free  from  pests 32,080 

Fumigated    165 

Destroyed  or  returned 11 

Contraband  destroyed 

Total  parcels  horticultural  products  for  the  month 32,256 

Posts   Intercepted. 
From  Algeria— 

Parlatoria  hlanchardii  and  Phanicococcu8  marlatti  on  date  palms. 
From  Connecticut— 

P$eudococctt9  sp.  on  gardenias. 

From  Florida— 

Lepidosaphes  beckii  and  Melano$e  on  pomelo. 
From   Illinois — 

Orthczia  insignis  on  unidentified  plant. 
From  Mexico- 
Coccus  hesperidum  on  palms. 

Heilipus  lauri  in  avocado  seeds. 
From  New  Jersey — 

Chrysomphalus  dictyospermi.  Coccus  hesperidum.  Diaspis  hoisduvalii,  Eucalym- 
natvs  perforatus  and  Pseudococcus  sps.  on  orchids. 

Coccus  hesperidum  and  Pseudococcus  citri  on  acacia. 

Pseudococcus  dirt  on  dracena  palm. 

Pseudococcus  citri  on  Hibertia  sps. 

Pseudococcus  citri  on  Ficus  utilts. 
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From  Pennsylvania^ 

Asptdioius  hedera  on  Kentia  palms. 

SAN    DIEGO  STATION. 
Horticultural   imports- 
Ships  inspected 

Passed  as  free  from  pests 64S96 

Fumigated 1 

Destroyed  or  returned . 4 

Contraband  destroyed . 7 

Total  parcels  horticultural  products  for  the  month 6,906 

Pettt   Intercepted. 
From  Japan— 
Pseudococcui  sp.  on  dwarf  pine. 
c     AspidioiuB  9p.  «b-  -eeae  bnsh. 
From  Ohfo— 

Psm&dnoMfcus  sp.  on  shipment  of  miscellaneous  plants. 
From  Mexico— 


Ortheeia  sp.  on  Ja^minum  sp. 
Hemispherical  scale  and  bla^ 


scale  on  Ja9minum  spa. 


SANTA   BARBARA  STATION. 

Ships  inspected  1 

No  horticultiural  imports. 

EUREKA  STATION. 

Ships  inspected  S 

No  horticultural  imports. 
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THE  SEBASTOPOL  GRAVENSTEIN  APPLE  SHOW. 

By  Geo.  P.  Weldon,  Chief  Deputy  State  Commissioner  of  Horticulture. 

Sebastopol  has  become  famous,  not  only  in  California,  but  through- 
out the  apple-growing  sections  of  the  United  States,  because  of  her 
annual  Gravenstein  show,  thus  furnishing  a  splendid  illustration  of 
what  enterprise  and  united  effort  will  do  toward  building  up  the  repu- 
tation of  a  community. 

The  Oravenstein. 

This  one  variety  has  been  responsible  for  much  of  the  fame  that  has 
come  to  the  section  of  California  adjacent  to  Sebastopol  where  it  is 
grown,  not  necessarily  because  this  particular  variety  of  apple  is  the 
best  that  there  is,  but  because  it  has  been  grown  extensively.  Instead  of 
a  great  many  varieties,  we  find  this  to  be  the  one  which  is  grown  almost 
exclusively,  and  as  a  consequence  such  splendid  shows  as  the  one  recently 


Fig.  366. — Prize  winning  box  of  Graven- 
stein apples,  Sebastopol  Gravenstein  Apple 
Show.      (Original.) 


held  are  possible,  and  not  only  is  this  true,  but  it  also  follows  that  a 
good  market  is  assured.  The  Sebastopol  section  is  adapted  to  the 
growing  of  this  splendid  apple ;  there  it  seems  to  be  in  its  element,  and 
an  intelligent  community  has  taken  advantage  of  this  fact,  uniting 
their  efforts  towards  the  production  and  perfection  of  thi&>one  variety. 
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Other  sections  of  California,  and  of  other  states,  have  specialized  also, 
and  we  think  of  Watsonville  in  connection  with  her  Yellow  Ne\\i;own 
Pippins  and  Yellow  Bellflowers;  Hood  River,  Oregon,  has  been  made 
famous  by  her  Spitzenbergs,  and  so  we  might  name  a  great  many  cases 
of  success  in  the  apple  world  due  to  specializing  in  the  growing  of 
certain  well-adapted  varieties. 


Fig.  367. — Prize  winning  Alexanders. 
Sebastopol  Gravenstein  Apple  Show. 
(Original.) 

Lesson  to  Other  Sections. 

Other  sections  may  not  be  able  to  grow  the  Gravenstein,  the  Yellow 
Newtown,  the  Yellow  Bellflower,  or  the  Spitzenberg  successfully,  but 
there  may  be  still  other  equally  as  good  varieties  that  will  grow  to 
perfection.  The  time  has  passed  when  the  orchardist  can  grow  a  miscel- 
laneous lot  of  varieties,  a  little  of  this  and  a  little  of  that,  and  succeed 
from  a  commercial  standpoint.  In  the  early  days  of  orcharding  in 
California,  this  was  done,  partly  because  it  was  not  then  known  what 
varieties  would  do  the  best,  and  partly  because  an  unlimited  market 
was  at  the  disposal  of  all.  In  this  day  of  keen  competition  in  the  fruit 
business,  it  is  necessary  to  produce  the  best  and  in  sufficient  quantity 
to  be  able  to  dispose  of  carload  lots  of  one  variety.  Recently,  the 
WTiter  visited  certain  sections  of  the  State  where  each  man  who  grows 
apples  is  trying  to  succeed  with  a  great  many  varieties,  caring  not  what 
his  neighbor  may  be  growing.     With  the  lesson  of  Sebastopo}Ji)efore  us, 
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is  it  not  time  for  such  people  to  get  together,  agree  on  some  good  variety 
or  a  few  good  varieties,  and  plant  them  to  the  exclusion  of  everything 
else?  Not  until  this  is  done  can  it  be  hoped  to  compete  with  sections 
such  as  those  already  named. 

Educational  Value  of  the  Show. 

The  thousands  of  visitors  who  went  through  the  exhibit  tent  must 
surely  have  carried  away  with  them  something  in  the  way  of  new 
ideas.  Exhibit  after  exhibit  of  well  selected  Gravensteins ;  carefully 
prepared  and  expensive  feature  displays  made  from  the  same  kind  of 
apples,  must  have  brought  to  them  the  significant  fact  that  the  Graven- 
stein  made  the  show  possible.  To  the  orchardists,  even  those  who  had 
been  successful  from  a  financial  standpoint,  there  were  many  lessons. 
It  was  said  that  never  before  has  so  good  a  pack  been  seen  at  the 
Sebastopol  show.  Fruit  must  be  well  eared  for  in  the  orchard,  well 
selected  and  well  packed,  to  receive  a  perfect  score  at  the  hands  of 
competent  judges.  Such  fruit  was  on  exhibition  this  year,  indicating 
that  some  had  learned  the  lesson  that  worm-specked,  scabby,  poorly 
packed  fruit,  lacking  in  color  and  uniformity,  would  not  score  well 
and  could  never  gain  a  premium  in  competition  with  well  selected,  well 
packed  fruit  free  from  blemishes,  such  as  is  shown  in  Figs.  366  and  367. 

Lesson  in  Better  Care  of  Orchards. 

The  effect  of  such  a  show  relative  to  the  general  care  of  the  orchard 
can  scarcely  be  estimated.  Pruning,  cultivating,  spraying,  and  thin- 
ning are  all  necessary  for  the  best  development  of  apples.  Show  fruit, 
such  as  was  seen  at  Sebastopol,  can  only  be  grown  when  the  proper 
attention  has  been  given  to  some  of  these  important  phases  of  orchard 
management.  A  discount  of  40  points  for  a  wormy  apple  made  it 
necessary  for  very  careful  selection  of  the  fruit,  in  order  that  none  of 
it  might  be  found  infested  with  the  codling  moth.  While  some  may 
look  upon  such  a  discount  as  unjust,  it  is  certainly  valuable  in  that  it 
teaches  the  lesson  that  wormy  fruit  is  undesirable;  that  the  buyer, 
when  he  goes  through  a  box  of  extra  fancy  stock,  does  not  want  to  find 
a  single  worm.  Codling  moth  can  be  controlled  effectively  by  proper 
attention  to  spraying,  and  such  being  the  case,  there  is  little  excuse 
for  wormy  fruit  being  exhibited.  Greater  uniformity  and  better  color 
will  result  from  proper  pruning  and  thinning.  Cultivation  along  with 
spraying  should  practically  eliminate  scab.  All  these  things  were  no 
doubt  brought  to  the  mind  of  the  orchardist  who  looked  over  the  exhibit 
and  who  would  make  the  most  out  of  his  fruit. 

Sebastopol  deserves  to  be  congratulated  upon  the  splendid  showing 
made.  From  an  advertising  standpoint  she  has  been  eminently  suc- 
cessful ;  the  educational  value  can  never  be  estimated,  but  it  is  safe  to 
say  that  the  future  will  profit  greatly  because  of  the  quality  of  the 
exhibits  and  the  care  exercised  in  their  display.  From  an  aesthetic 
point  of  view  there  was  much  to  charm.  Fig.  368  gives  some  idea  of 
the  amount  of  work  that  was  necessary  to  prepare  the  feature  exhibits 
which  were  a  credit  to  any  community. 
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THE   GUNWORM  OF  THE  GRAPE. 

(Sciopteron  regale  But.) 

Order — Lepidoptera.     Family — Sesiidn. 

By  Fredxrick  Mabkew,  Chief  Deputy  Quarantine  Officer. 

The  phase  of  quarantine  work  that  deals  with  the  personal  belong- 
ings of  the  globe-trotting  passengers  who  arrive  at  the  port  of  San 
Francisco  is  a  never  ending  drama,  replete  with  side-lights  on  the 
various  whims,  fancies  and  idiosyncrasies  of  these  peregrinators,  as 
expressed  by  the  articles  that  have  attracted  both  their  interest  and  coin 
in  some  of  the  ports  they  have  visited,  and  to  which,  as  yet  uncloyed  by 
possession  they  attach  the  greatest  of  value.  Strictly  within  his  own 
domain,  the  quarantine  officer's  sense  of  uniqueness  or  oddity  is  dulled 
by  familiarity  and  his  acquaintance  with  the  tricks  of  Oriental  gar- 
deners. His  chief  interest  is  in  the  insects  that  have  usually  escaped  the 
attention  of  the  owner  of  the  material.  With  the  quarantine  officer 
all  insects  are — ^at  least  potential — ^rascals.  The  beauty  and  grace  of 
their  structure  or  covering  makes  no  impression;  even  as  Dickens,  in 
his  own  inimitable  way,  depicted  the  dominating  influence  an  occupation 
has  upon  the  point  of  view,  when  he  described  the  public  hangman  as 
unable  to  see  any  feature  in  a  gathering  of  celebrities  other  than  the 
caliper  of  their  necks.  So  with  the  quarantine  officer :  even  a  strange 
coccinellid  found  on  an  importation,  brings  a  frown  of  suspicion.  The 
many  virtues  possessed  by  the  numerous  species  of  this  family  are 
overshadowed  by  the  vices  of  one  black  sheep.  Epilachna  obliterates 
Novius  for  the  time  being,  and  on  general  principles  the  specimen, 
together  with  its  host,  is  taken  in  and  kept  in,  until  its  general  behavior 
can  be  vouched  for. 

In  this  particular  instance,  a  passenger,  a  man  of  much  wealth  and 
abundant  leisure,  was  bringing  from  Yokaiama  a  number  of  song  birds 
to  enrich  the  collection  in  his  large  aviary  at  Cleveland,  Ohio.  Even 
the  most  hardened  of  quarantine  inspectors  had  no  objections  to  this, 
but,  herein  lies  the  tale.  He  had  brought  also  a  sack  full  of  small 
cuttings  of  some  species  of  vine — **just  a  little  bird  food" — was  the 
casual  way  he  indicated  what  the  sack  contained,  and  it  was  patent  to 
all  who  heard,  that  he  was  innocent  or  ignorant  of  any  potential  (Janger 
in  the  material.  However,  seeing  that  the  contents  of  the  sack  were 
something  that  had  grown  out  of  the  soil,  it  must  of  a  necessity  be 
carefully  examined.  Look  at  Fig.  369,  an  actual  photograph  of  a  por- 
tion of  the  material.  It  did  not  require  a  trained  inspector  to  see  that 
these  twigs  were  abnormal ;  the  swellings  would  indicate  the  presence  of 
some  thrifty  tenant ;  a  touch  of  the  knife  revealed  the  true  condition ; 
a  yellow,  plump,  greasy  larvae  of  a  sesiid  borer  that  had  grown  fat  on 
the  living  tissues  and  vital  forces  of  these  vines,  and  which  in  turn  was 
destined  to  fatten  this  lot  of  songsters  in  transit  to  Cleveland.  The 
future  of  California's  vineyards  immediately  took  precedence  of  orni- 
thological menus  or  melodies ;  the  possibility  of  an  infested  twig  or  two 
being  dropped  while  the  material  was  in  transit  through  the  State,  was 
considered  of  greater  importance  than  a  hungry  songster,  so  the  entire 
lot  was  confiscated,  much  to  the  chagrin  of  the  owner,  who  did  not  need 
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Fig.  369. — Work  of  the  gunworm  of  the  grrape  on  material  taken  In  quar- 
antine by  the  author.  Tlio  holes  and  swellings  are  the  result  of  the  insect's 
work.      (Photo  by  Chatterley.) 


Fia.  370. — The  piinworm  of  the  prape,  Sciopteron  regale  But.,  showlnff  work  on 
vine,  larvae  (In  middle),  pupse  (at  bottom),  and  adult  moths.  Reduced  about  one 
half.      (Photo  by  Chatterley.)  '    '^ 
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the  present  annual  returns  from  some  vineyard  to  enable  him  to  meet 
the  ever  increasing  cost  of  living. 

From  this  material  was  taken  the  different  samples  of  the  destructive 
work  illustrated  in  this  article,  together  with  the  specimens  of  several 
life  stages  of  the  insect  (Pig.  370),  which  have  been  described  by 
E.  0.  Essig,  as  follows : 

Larvae. — The  matured  larv«e  vary  from  three  fourths  to  one  inch  in 
length  and  from  three  tenths  to  two  fifths  of  an  inch  in  diameter. 

The  color  is  yellow  with  feet  and  head  dark  rich  brown  and  the 
prothoracic  plate  light  brown.  The  spiracles  are  also  brown.  There 
are  two  distinct  rows  of  deep  yellow  spine  arejis  on  the  dorsum — four 
areas  to  each  abdominal  segment ;  a  row  on  each  side  of  the  spiracles ; 
a  row  in  line  ^ith  the  spiracles  and  which  do  not  appear  to  bear 
spines,  and  a  row  just  above  the  legs  on  the  sides.  Nearly  all  of  these 
areas  bear  a  single  slightly  curved  brown  spine,  though  on  the  dorsum 
of  the  pro-  and  mesothorax  there  are  usually  two  spines  to  an  area. 
Similar  spines  also  occur  around  the  bases  of  the  prolegs  and  on  the 
head,  prothorax  and  tip  of  the  posterior  end. 

There  are  three  pairs  of  true  legs,  four  pairs  of  prolegs,  just  back  of 
the  middle,  and  one  pair  of  prolegs  at  the  extreme  posterior  end.  The 
tips  of  these  legs  are  brown. 

Pnpse. — The  pupae  or  chrysalids  are  rich  amber  brown  throughout 
in  color  and  average  about  three  fourths  of  an  inch  in  length. 

Adult. — The  average  length  of  the  adult  moth  is  three  fourths  of  an 
inch,  the  wing  expanse  being  about  one  and  one  half  inches.  The 
general  color  is  orange  and  black  with  a  hue  of  iridescent  purple.  The 
head  is  orange  with  the  bases  of  the  palpi  and  eyes  black — the  tips  of 
the  palpi  being  orange.  The  antennae  are  dark  iridescent  purple,  be- 
coming somewhat  brownish  towards  the  tips.  The  thorax  is  black  with 
orange  spots  at  the  bases  of  the  wings,  two  similar  spots  on  the  sides 
of  the  prothorax  just  behind  the  head,  and  an  orange  band  across  the 
dorsum,  and  two  orange  spots  on  each  side  of  the  metathorax  at  the 
bases  of  the  hind  wings.  The  legs  are  black  with  light  orange  mark- 
ings on  the  coxae  and  other  joints.  The  forewings  are  entirely  opaque, 
covered  with  brown  and  orange  scales  with  a  pinkish  iridescense.  The 
hind  wings  are  transparent  with  brownish-yellow  borders.  They  are 
also  iridescent.  The  abdomen  is  velvety  black,  appearing  purple  under 
certain  side  lights.  There  are  several  inconspicuous  and  two  promi- 
nent orange  bands ;  the  widest  being  near  the  middle  and  the  second 
widest  being  near  the  tip.     The  tuft  at  the  tip  is  black. 

In  Japan  this  insect  is  known  as  the  **Budoo-no-teppoo-mushi,"  mean- 
ing *' gun  worm  of  the  grape.''  The  larvte  bore  into  the  canes  of  the 
grapevines  and  are  very  destructive  to  viticulture  in  that  country. 
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MORE  IRBIOATION. 

By  A.  J.  Cook,  State  Commissioner  of  Horticulture. 

One  of  the  finest  and  most  profitable  deciduous  fruit  orchards  of 
California  is  situated  close  beside  the  banks  of  the  Sacramento  River. 
For  years  this  grove  received  no  water  other  than  that  which  came  from 
the  annual  rainfall;  even  then  the  profits  were  large.  A  few  years 
ago  a  centrifugal  pump  was  installed,  by  aid  of  which  abundant  water 
was  drawn  over  the  levee  from  the  river.  Since  that  time,  just  prior 
to  the  picking  season,  the  orchard  is  thoroughly  irrigated.  The  profits 
since  have  increased  from  one  third  to  one  half.  Two  years  ago  the 
receipts  from  the  seventy  acres  exceeded  $40,000.  Last  year  nearly 
two  thirds  as  much  profit  was  received.  This  year  the  returns  have 
exceeded  those  of  any  previous  year.  The  owner  feels  sure  that  the 
present  crop  is  much  improved  in  quantity  and  quality,  while  probably 
the  greatest  advantage  comes  from  added  vigor  and  stimulus  which 
secures  more  and  finer  fruit  buds.  This  experience,  as  given  above, 
has  a  lesson  for  every  fruit  grower  of  the  State. 

More  Water  Available. 

Of  course  such  streams  as  the  Sacramento,  American,  Feather,  San 
Joaquin,  etc.,  are  all  too  restricted  in  their  distribution,  yet  these  in 
their  location  are  not  utilized  to  anything  like  what  the  best  success  of 
the  farmers  demand,  but  there  is  an  almost  inexhaustible  supply  in  the 
underground  reservoirs  in  nearly  all  parts  of  the  State.  Wells  sunk 
into  these  sub-earth  gravels  are  often  artesian  and  even,  when  not 
flowing,  with  our  cheap  electric  energy,  pumping  is  not  so  expensive 
as  to  be  prohibitive,  but  will  generally  pay  a  large  per  cent  on  its  cost. 
I  believe  that  soon  the  increase  in  profit  in  very  many  of  our  fields  and 
orchards,  through  a  more  generous  supply  of  water  will  equal  those 
referred  to  above. 

This  present  season  in  the  county  of  Sacramento,  there  has  been  an 
excessive  drop  of  oranges  in  some  of  the  groves.  It  is  true  that  some 
dropping  of  fruit  is  to  be  expected  and  is  even  desirable.  It  is  nature's 
way  of  thinning  the  fruit,  and  lessening  the  overstrain  of  the  trees. 
Sometimes  this  thinning  is  over  done  and  considerable  loss  occurs. 
In  parts  of  this  and  other  northern  citrus  counties,  this  dropping  is 
excessive  in  some  of  the  orchards  this  season  and  loss  will  result 
There  is,  however,  compensation,  as  the  trees  will  profit  by  the  release 
from  full  or  over  production  and  will  be  in  better  condition  for  seirvice 
next  year.  The  evident  cause  for  this  overdrop  this  present  season, 
in  some  cases  at  least,  is  lack  of  water.  The  curled  leaves  prove  this 
beyond  conjecture.  Indeed,  some  of  the  orchards  are  thirsty,  and 
possibly  chronically  so.  It  would  be  the  height  of  wisdom  to  plan  at 
once  for  more  water.  In  usual  seasons  the  water  is  all  too  limited  in 
amount;  in  seasons  of  extreme  heat,  like  the  present,  any  lack  of 
moisture  is  very  likely  to  become  serious.  Great  heat  with  plants,  as 
with  animals,  is  not  serious — with  plants  is  really  advantageous — ^if 
abundance  of  water  is  in  the  sap  or  blood;  but  in  its  absence,  great 
danger,  often  fatality,  results. 

The  obvious  conclusion  from  the  above  fact  is,  provide  for  and  use 
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more  water.  In  ease  a  perennial  stream  is  near  by,  utilize  this  advan- 
tage to  the  utmost ;  in  its  absence,  study  your  locality  to  learn  if  you 
have  artesian  water,  or  water  in  the  underground  reservoirs  that  may 
be  pumped,  and  prepare  as  soon  as  possible  to  secure  for  all  your  crops 
sufficient  moisture  for  the  best  production  at  all  times,  and  especially 
during  seasons  of  excessive  heat. 

In  the  few  cases  where  extra  water  is  impossible,  we  may  still  hope 
with  our  favorable  soil  and  climate  and  the  best  cultivation,  to  secure 
ample  crops  of  grain  and  of  some,  deciduous  fruits. 


THE  WESTERN  TWIG  BOBEB. 

(Amphicerus  pundipennit  Lee.) 

Order^Coleoptera.     Family — Bostrychid». 

By  E.  O.  ESBia,  Secretary  State  CommiBslon  of  Horticulture. 

Since  publishing  the  article  on  the  branch  and  twig  borer,  Folycaon 
confertus  Lee,  in  The  Monthly  Bulletin,  Vol.  II,  pp.  587-589,  July,  1913, 
the  writer  has  received  twigs  of  apricot  trees  showing  similar  but  more 
severe  attacks  of  an  insect  with  inquiries  as  to'  the  cause.  In  this 
instance,  the  burrows  were  much  longer  than  those  made  by  the  branch 
and  twig  borer,  and  the  attacks  much  more  damaging  to  the  twigs. 
Specimens  of  the  beetle  causing  the  injuries  were  taken  from  the  bur- 
rows and  sent  to  Mr.  Charles  Puchs  of  the  California  Academy  of 
Sciences,  who  determined  it  as  Amphicerus  punctipennis  Lee. 

It  is  the  aim  of  this  article  to  give  simply  the  data  at  hand,  in  order 
that  others  may  recognize  the  insect  and  send  it  to  this  ofKce  with  all 
data  relative  to  it,  in  order  that  we  may  make  a  more  thorough  study 
of  the  life  history,  distribution,  food  plants,  destructiveness,  and  control 
for  future  publication. 

Work. 

The  work  of  this  beetle  greatly  resembles  that  of  the  branch  and 
twig  borer,  and  may  often  be  mistaken  for  it.  The  burrows  are  usually 
made  at  the  axils  of  a  bud  or  in  a  fork  (Fig.  372),  but  this  is  by  no 
means  as  common  a  characteristic  as  with  the  former,  as  is  shown  in 
Fig.  371.  Here  the  burrows  are  made  irrespective  of  any  particular 
place  on  the  twigs.  The  burrows  vary  from  one  to  three  inches  in 
length  and  are  about  one  eighth  of  an  inch  in  diameter.  The  smaller 
twigs  are  either  so  weakened  by  the  short  burrows  that  their  weight 
causes  them  to  break,  or  they  are  completely  hollowed  out  by  the  long 
burrows  so  that  they  simply  hang  by  the  bark  and  dangle  from  the 
tree.  The  tunnels  are  usually  partially  filled  with  the  frass  made  by 
the  beetles,  and  the  entrances  are  ofen  sealed  with  a  large  globule  of 
gum  which  has  been  produced  by  the  injury.     (Pig.  372.) 

Apparently  the  beetles  bore  into  the  twigs  for  food  and  protection 
and  not  to  deposit  eggs. 

Damage. 

From  what  is  known  of  this  species,  it  appears  to  prefer  dead  or 
dying  wood  to  breed  in.  D.  W.  Coquillett  first  bred  it  from  dead  fig 
twigs  and  later  from  dry  canes  of  grape.    Dr.  Edwin  C.  Van  Dyke  has 
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Fig.  371. — The  work  of  the  Western  twig  borer,  Amphiccrua 

{mnctipennis  Lee,   on  living  twigs  of  apricot  tree.     Twice  eu- 
arged.     (  Original. ) 


Fia.  372. — Gum    prlobules   formed    over   the   entrances   of   burrows 
made    by    the    Western    twig    borer,    Amphicrrua    punctipenni^Juec,       l 
Twice  enlarged.      (Original.)  Digitized  by  VjOOvIC 
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bred  the  beetles  from  mesquit  cord  wood  and  believes  that  in  all 
probability  they  would  attack  living  trees  if  in  an  unhealthy  condition. 
He  further  states  that  **  there  is  no  doubt,  however,  that  they  could 
do  a  great  deal  of  harm  to  W(X)dwork  in  the  Southwest,  particularly  if 
the  wood  was  mesquit,  acacia  or  any  wood  that  was  to  their  liking.''^ 
In  the  early  part  of  September  Mr.  B.  R.  Jones,  Deputy  County  Horti- 
cultural Commissioner  of  Los  Angeles  County,  sent  in  twigs  of  apricot 
trees  which  were  seriously  injured  by  these  beetles  and  which  contained 
four  living  adult  beetles  at  work  in  the  burrows.  He  stated  that  many 
burrows  were  made  at  the  crotches  of  the  trees  and  were  filled  with 
gum.    He  does  not  state  that  Iho  affected  trees  are  in  poor  condition, 


Pio.  373. — Adult  female  of  the  Western  twig  borer, 
Amphicerua  punctipennia  Lee.  Dorsal  and  side  view& 
Twice  enlarged.      (Original.) 


and  the  writer  infers  that  they  were  in  a  normal,  healthy  state.  Mr. 
Jones  further  states  that  should  the  attacks  become  common  in  an 
orchard,  much  damage  would  be  done. 

Slight  attacks  of  the  beetle  are  reported  by  Mr.  Geo.  P.  Weldon  on 
pears  in  Humboldt  and  San  Joaquin  counties. 

From  all  the  data  at  hand,  it  does  not  appear  that  the  attacks  of  this 
beetle  are  either  serious  or  common.  In  the  view  of  ascertaining  these 
points,  it  is  sincerely  hoped  that  all  occurrences  and  attacks  will  be 
reported  to  this  office. 

Appearance  and  Life  History. 

The  adult  beetles  (Fig.  373)  are  dark  brown,  with  feet  and  other 
portions  of  the  body  clothed  with  fine  yellowish-brown  hairs.  The 
head  is  held  at  right  angles  to,  and  directly  beneath  the  prothorax. 
The  front  of  the  prothorax  is  covered  with  many  distinct  tooth-like 
projections,  which  make  this  beetle  easily  distinguishable  from  the 
branch  and  twig  borer.  The  wing  covers  are  coarsely  punctured  and 
consequently  very  rough. 


'In  letter  dated  Berkeley,  Cal..  Sept.   26,   1913. 
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This  beetle  differs  from  the  Eastern  apple  twig  borer  {Amphicerits 
iicaudatus  Say)  in  being  larger. 

Regarding  the  life  history,  Dr.  Edwin  C.  Van  Dyke,  Department  of 
Entomology,  University  of  California,  under  date  of  September  26, 
1913,  writes:  **It  breeds  normally  in  mesquit  and  probably  some  other 
desert  trees.  I  used  to  breed  it  from  mesquit  cord  wood,  along  with  a 
larger  species,  A.  fortis,  and  have  received  it  from  the  more  desert  parts 
of  Los  Angeles  County  and  Imperial  County  and  so  forth.  It  ranges, 
I  think,  throughout  the  desert  southwest,  running  well  into  Mexico. 
A.  fortis  extends  farther  south  into  South  America  and  even  into  the 
Galapagos  Islands.  I  do  not  know  of  either  species  attacking  living 
trees,  though  can  believe  that  they  would  if  the  trees  were  diseased  or 
dying,  or  if  they  had  dead  limbs  still  attached  in  which  they  could  get 
a  start." 

Distribution. 

The  distribution  of  this  beetle  is  apparently  quite  wide.  It  was  first 
reported  from  Los  Angeles  County,  October  4,  1891,  by  D.  W.  Coquil- 
lett.*  Specimens  were  received  from  the  same  place  in  September, 
1913,  from  Mr.  B.  R.  Jones.  Mr.  Geo.  P.  Weldon  has  reported  the  work 
of  this  beetle  at  Dyerville,  Humboldt  County,  and  Stockton,  San 
Joaquin  County.  Prof.  H.  C.  FalP  gives  the  following  localities: 
Riverside,  Riverside  County;  Redlands,  San  Bernardino  County; 
Pomona  and  Long  Beach,  Los  Angeles  County.  Dr.  Edwm  C.  Van 
Dyke  reports  it  as  occuring  in  the  Southwest,  especially  mentioning 
Los  Angeles  and  Imperial  counties. 

Food  Plants. 

Dead  or  dying  wood  seems  to  be  the  preferred  food  of  this  insect  and 
allied  species.  Dr.  Van  Dyke  gives  the  mesquit  or  algaroba  [Progopis 
juUflora  (Schwartz)  DC]  a  desert  plant  common  in  the  southwestern 
part  of  the  United  States  as  the  normal  food  plant.  Mr.  Weldon 
reports  pear  as  a  host.  Coquillett  bred  adults  from  dead  branches  of  a 
fig  tree  and  from  the  dry  canes  of  a  grapevine.  The  apricot  is  also  a 
host,  having  been  sent  in  by  Mr.  Jones  of  Los  Angeles.  Mr.  Leroy 
Childs  reports  this  insect  working  very  extensively  in  dry  orange  wood 
at  Redlands,  Cal. 

Control. 

With  the  present  fund  of  knowledge,  the  only  control  measures  to 
suggest  are : 

1.  Destroy  breeding  places  if  possible. 

2.  If  present  in  an  orchard,  eliminate  unhealthy  or  dead  trees. 

3.  Keep  trees  in  good  growing  vigor.    They  are  less  liable  to  become 

infested. 

4.  Prune  out  and  burn  all  dead  wood. 


^Insect  Life,  IV,  p.  261,  1892. 

^Coleoptera  of  Southern  California,  Cal.  Acad.  Sciences,  VlII,  p.  134,  1901. 
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AN  IMPBOVEMENT  IN  THE  SETTING  OF  WAYSIDE  TREES. 

By  A.  L.  Banchoft,  Oakland,  CaL 

Because  trees  have  been  set  in  stiff,  exact  rows  along  the  waysides  for 
ages,  the  possibility  of  there  being  any  different  and  better  way  is 
apparently  never  even  thought  of. 

Consider  nature's  way  of  grouping  her  trees  and  plants:  there  are 
no  straight  lines  and  no  uniform  and  exact  spaces  between  growing 
things  of  her  setting,  and  she  attains  far  better  and  more  artistic 
results  in  her  work  than  the  man  with  the  straight-edge  and  measuring 
line,  and  there  is  no  end  to  her  ever-changing  combinations  and  artistic 
effects.  The  ''English  garden,"  with^  its  stiff  straight  lines,  is  an 
abomination.  The  best  to  be  secured  is  to  follow  along  nature's  lines, 
but  adopting  them  to  the  varying  conditions  of  the  waysides. 

In  place  of  rows  set  the  trees  in  clumps,  as  a  rule  of  but  a  single 
variety  in  a  clump.  Let  the  clumps  vary  in  size  and  natural  group- 
ings to  fit  the  place,  from  three  to  thirty  in  a  bunch;  the  distance  apart 
of  the  trees  and  the  number  in  a  clump  to  depend  upon  the  size  and 
growth,  habit  of  the  tree  and  the  distance  between  the  clumps  to 
depend  upon  the  lay  of  the  land,  the  soil,  moisture,  exposure,  and 
other  conditions. 

The  grouping  of  the  trees  should  be  the  work  of  landscape  artists, 
the  best  available.  Their  work  would  add  much  to  the  beauties  of  the 
landscape  that  took  in  such  roads.  Some  clumps  might  extend  two  or 
three  trees  deep  into  the  roadway,  and,  with  the  consent  and  co- 
operation of  the  landowner,  some  might  also  project  back  into  the 
fields.  Others,  like  the  tall  straight  lombardy  poplar  and  Eucalyptus 
globulous,  would  be  effective  in  straight  strings  of  about  five  in  a  line. 
The  setting  of  the  stakes  for  the  clumps  and  for  each  tree  in  the  clump 
should  be  the  result  of  intelligent^  artistic  consideration  given  to  each 
particular  group.  The  spaces  between  clumps  should  be,  probably, 
from  fifty  to  two  hundred  feet.  By  this  way  of  treating  the  waysides 
much  better  results  can  be  obtained.  The  view  of  the  road  from  a 
distance  would  be  vastly  more  attractive,  and  the  view  from  the  road« 
would  be  much  more  enjoyable  than  to  have  it  alternate  every  second 
or  two  by  trees  cutting  off  the  view. 

The  roads  would  have  more  sun  to  dry  up  the  summer  as  well  as  the 
winter  rains,  which  would  be  an  economic  feature  of  importance  enough 
to  be  taken  into  account  and  there  would  be  numerous  shady  places 
under  which  to  alight  and  enjoy  the  vistas. 

Much  more  might  be  said  upon  this  subject,  but  this  is  enough 
to  show  that  this  way  would  be  a  great  improvement. 

2— HB 
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H0RTICX7LTUBAL  NOTES  FROM  MADEBA  COUMTY. 

By  Geo.  P.  Wbldon,  Chief  Deputy  State  Commissioner  of  Horticulture. 

In  company  with  Mr.  Geo.  Marchbank,  County  Horticultural  Com- 
missioner of  Madera  County,  several  days  were  spent  investigating 
the  horticultural  interests  of  the  mountainous  section  adjacent  to  the 
towns  of  Raymond,  Oakhurst,  Coarse  Gtold,  Nipinnawasee  and  Miami. 

While  orcharding  is  not  generally  followed  as  a  profession  through- 
out this  locality,  the  writer  was  impressed  with  the  great  possibilities 
for  future  development.  At  present,  transportation  facilities  are  such 
as  to  discourage  anyone  from  going  in  extensively  for  growing  fruit. 
The  building  of  a  railroad  into  this  section  would  undoubtedly  add  a 
tremendous  impetus  to  the  industry;  until  such  a  road  is  built  there 
is  no  way  for  the  fruit  to  reach  the  market,  except  that  it  is  hauled  by 
team  or  auto  truck  a  distance  of  30  miles  or  more.  The  auto  truck 
has  already  made  its  way  into  many  not  easily  accessible  parts  of  the 
mountains  and  may  eventually  solve  the  transportation  problem  to  a 
large  extent. 

Apple  Growing  in  Madera  County. 

The  apple  is  the  principal  fruit  grown  in  the  mountains.  A  con- 
siderable acreage  has  been  planted  to  this  fruit  in  the  past.  At  present 
many  orchards  are  receiving  very  little  attention  because  of  the  distance 
from  market  and  the  competition  that  must  be  met,  with  the  growers 
who  have  the  advantage  of  a  railroad.  Even  with  very  little  or  no 
care  in  the  way  of  cultivation,  pruning,  spraying,  etc.,  a  great  many 
of  the  trees  look  well  and  are  loaded  down  with  clean,  well-sized  apples. 
Pig.  374  is  from  a  picture  taken  of  an  apple  orchard  which  is  said  to 
be  50  years  old.  The  stock  has  been  allowed  to  run  in  this  orchard, 
and  of  late  years  it  has  received  little  attention;  nevertheless,  there  is 
still  almost  a  perfect  stand  which  attests  to  the  suitability  of  the  soil 
and  climate  for  growing  trees. 

Varieties. 

The  following  varieties  were  found  to  be  doing  well  in  one  or  more 
of  the  orchards  visited:  Yellow  Newtown  Pippin,  Yellow  Bellflower, 
White  Winter  Pearmain,  Delicious,  Winesap,  Staymen  Winesap,  Ortley, 
Rhode  Island  Greening,  Arkansas  Black,  Mammoth  Black  Twig,  Nero, 
Spitzenberg,  Black  Ben  Davis,  Ben  Davis,  Maiden  Blush,  as  well  as 
many  others  of  lesser  importance. 

Particular  mention  should  be  made  of  the  Delicious  variety,  some 
excellent  specimens  of  which  were  seen  in  Mr.  Prank  Pemmons' 
orchard.  Pig.  375  is  a  picture  of  one  of  these  trees.  Mr.  Pemmons, 
the  pioneer  apple  man  of  the  section,  who  has  always  had  faith  in  the 
future  of  the  fruit  industry,  and  who  possesses  a  thorough  knowledge 
of  the  apple,  is  standing  in  the  foreground.  The  tree  is  about  18 
years  old  and  is  loaded  down  with  fine  fruit,  as  are  all  the  rest  of  the 
trees  of  this  variety  in  the  orchard. 

The  Staymen  Winesap  is  also  doing  remarkably  well  and  a  number 
of  trees  of  the  Nero  variety  are  loaded  to  the  ground. 
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Fig.  375. — Well  loaded  Delicious  apple  tree  in  orchard  set  out  by  Mr.  Frank  Femmous. 
near  Sugar  Pine.     (Ori^nal.) 
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Fig.  376. — White  Winter  Pearmain  apple  tree  prowine  at  an  altitude  of  approximately 

5,000  feet,  near  Sugar  Pine.      (Original.) 
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The  "White  Winter  Pearmain  seems  to  have  been  quite  a  general 
favorite  for  planting  in  this  locality.  It  pleased  me  to  see  this  variety 
doing  so  well,  as  it  certainly  possesses  much  merit,  and  but  for  its 
color,  would  be  one  of  our  greatest  sellers.  A  tree  of  this  variety  is 
shown  in  Pig.  376,  growing  at  an  altitude  of  between  4,000  and  5,000 
feet.  It  has  on  it  a  good  crop  of  fruit  this  season ;  this  is  also  true  of 
other  trees  of  the  same  variety  in  the  orchard.  Pig.  377  gives  a  good 
idea  of  the  character  of  the  country  where  the  orchard  is  growing. 

Small  Acreage  Best. 

At  present  it  would  probably  not  be  policy  to  plant  apples  extensively 
in  the  mountains  of  Madera  County  (and  what  is  said  of  Madera  will 
apply  to  some  of  the  other  mountainous  counties  as  well) ,  but  the  fact 
that  the  soil  and  climate  are  well  adapted  to  the  growing  of  this,  one  of 
the  finest  of  all  fruits,  indicates  that  there  are  great  possibilities  for  suc- 
cess with  small  tracts  at  least,  of  good  varieties,  well  cared  for.  Some 
have  planted  too  extensively  and  have  failed,  partly  because  of  poor 
varieties,  but  principally  because  of  distance  from  market.  At  the 
present  time  there  should  be  no  trouble  about  picking  out  suitable 
varieties,  provided  the  prospective  planter  will  take  the  pains  to  investi- 
gate and  find  out  which  have  done  the  best.  It  is  doubtful,  however, 
that  a  lar^e  acreage  of  the  best  varieties  could  be  made  to  pay  at  the 
present  time.  On  the  other  hand,  a  small  tract,  not  to  exceed  5  acres, 
would  not  necessitate  a  heavy  expense  in  caring  for  it,  and  should  be 
made  to  pay  good  interest  on  the  investment,  even  though  the  distance 
from  a  railroad  point  is  great. 

Only  Good  Fruit  Pays. 

The  growing  of  the  very  best  quality  and  grade  of  any  variety  should 
be  the  ambition  of  one  starting  in  the  business.  To  accomplish  this  end 
the  orchard  should  be  properly  pruned,  tilled,  fertilized,  sprayed,  etc. 
Pig.  378  is  a  good  illustration  of  the  extreme  neglect  of  some  of  the 
orchards  seen.  The  tall  tree  was  estimated  to  be  35  feet  high.  The 
tree  alongside  is  about  the  desirable  height.  Careful  annual  pruning 
would  overcome  this  fault,  and  the  fruit,  instead  of  being  small,  would 
be  of  good  size;  the  tree  instead  of  breaking  down  under  a  load,  if 
properly  pruned,  would  hold  it  up  well.  Not  only  is  pruning  neglected 
in  these  orchards,  but  also  cultivation,  fertilization,  and  spraying.  No 
orchard  will  care  for  itself,  and  unless  these  different  phases  of  man- 
agement are  properly  conducted,  there  can  be  little  chance  for  good 
fruit,  which,  after  all,  is  the  only  kind  that  it  pays  to  raise. 
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Fio.  378. — Apple  trees  showing  extreme  neglect  of  pruning.      (Original.) 
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GENERAL  NOTES. 


THE  SEBA8T0P0L  OBAVENSTEIN  APPLE  SHOW. 

As  chairman  of  the  awarding  committee  at  the  Sebastopol  Exposition, 
acting  with  Messrs.  Henry  C.  Peckham  of  Watsonville,  J.  A.  Evereth, 
San  Francisco,  and  George  P.  Weldon,  Chief  Deputy  State  Horti- 
cultural Commissioner,  I  am  pleased  to  report  a  wondrous  display  of 
Gravenstein  apples.  The  Alexanders  t^  ere  also  very  fine.  There  was 
a  substantial  improvement  over  the  exhibit  of  last  year,  good  and 
creditable  as  that  was. 

In  judging,  forty  demerits  were  given  for  each  wormy  fruit;  eight 
for  any  show  of  scab,  one  for  absence  of  stem,  and  one  for  any  show 
of  dry  rot.  Other  demerits  were  given  for  lack  of  color,  inferiority  of 
size,  lack  of  uniformity,  etc.  Last  year  the  demerits  generally  reached 
nine  hundred,  more  or  less  in  a  single  collection,  and  nearly  always 
reached  to  the  hundreds.  This  year  two  exhibits,  both  by  ladies, 
received  a  perfect  score.  Few  had  off  counts  reaching  three  figures, 
while  most  ran  less  than  thirty.  In  large  exhibits,  every  apple  in 
three  boxes,  taken  at  random,  were  carefully  inspected ;  in  those  of  less 
magnitude,  two  boxes  were  thus  examined,  while  one  box  was  inspected 
in  each  exhibit.  The  perfection  of  this  fruit  was  certainly  phenom- 
enal. Mr.  Peckham,  who  has  had  long  experience  in  growing,  exhibit- 
ing and  judging  fruit,  said  he  had  never  seen  a  finer  collection  of  apples 
at  any  exhibition.    He  doubted  if  it  could  ever  be  surpassed. 

The  evident  progress  in  developing  excellence  of  fruit  in  grading 
and  packing  are  proof  positive  that  such  exhibitions  are  richly  worth 
all  that  they  cost  in  time,  labor  and  expense. 

The  feature  exhibits  were  also  remarkable  for  the  ingenuity  dis- 
played in  their  conception,  and  also  for  their  attractiveness.  No  won- 
der that  the  attendance  was  surprisingly  large.  "While  such  fruit  shows 
are  commendable  for  their  pleasure  giving,  they  are  at  the  same  time 
very  educatory.  They  will  surely  lead  to  a  perfect  pack,  and  will  aid 
much  to  foster  standardization. 

In  autoing  through  Sonoma  County,  we  observed  everywhere  excel- 
lent cultivation  of  the  orchard.  The  great  reputation  that  this  section 
has  gained  for  its  superior  fruit,  is,  we  believe,  to  a  large  extent 
indebted  to  these  annual  apple  exhibits.  The  matter  of  thinning  and 
spraying  must  certainly  receive  close  attention,  else  the  fruit  exhibited 
at  this  apple  show  would  never  present  such  remarkable  perfection. — 
A.  J.  Cook. 

EFFECTS  OF  HOT  WEATHER  ON  LEMON  TREES  SPRAYED 
WITH  LIME-SULPHUR. 

An  interesting  development  was  noticed  in  the  fact  that  lemon  trees 
sprayed  with  both  Kex  and  Ortho  lime-sulphur  solutions  for  a  period 
of  ten  days  before  the  excessive  heat,  were  very  seriously  burned. 
Quite  a  percentage  of  the  fruit  on  the  southwest  corner  of  the  trees  was 
completely  ruined.  I  have  never  seen  the  effects  of  spray  injury  fol- 
lowed by  heat  extend  back  over  so  long  a  period. — R.  S.  Vaile. 
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TENTATIVE  PBOORAM  OF  THE  F0BT7-THIBD  CAUFOBNIA 
STATE  FBXnT  QBOWEBS'  CONVENTION. 

San  Jose,  Cal.,  Dec.  2,  3,  4,  1913. 

1.  Soils — 3  lectures;  Dr.  C.  B.  Ldprnan,  University  of  California, 

Berkeley,  California. 

2.  General  Comments  on  the  Citnis  Industry — ^Dr.  H.  J.  Webber, 

Citrus  Experiment  Station,  Rivei-side,  California. 

3.  Should  Growers  Breed  the  Crops  they  Grow— Dr.  H.  J.  Webber. 

4.  The  Peach  and  its  Culture— C.  C.  Collins,  Dinuba,  California. 

5.  State  and  Federal  Quarantine — Frederick  Maskew,  Chief  Dep- 

uty Quarantine  Officer,  San  Francisco. 

6.  TJnfermented  Fruit  Juices — ^Karl  J.  Stackland,  Cave,  Oregon. 

7.  Notes  and  Eecords  of  County  Horticultural  Commissioner,  R.  S. 

Vaile,  County  Horticultural  Commissioner,  Ventura  County, 
Santa  Paula,  California. 

8.  Thinning  Deciduous  Fruits — Geo.   P.   Weldon,   Chief  Deputy 

Commissioner  of  Horticulture,  Sacramento,  California. 

9.  Standardization  of  Fruits — ^F.  B.  McKevitt,  Sacramento,  Cali- 

fornia. 

10.  Frost  Protection — C.   C.   Teague,  Manager  Limoneira  Ranch, 

Santa  Paula,  California. 

11.  Irrigation — ^Willis  Jones,  Claremont,  Cai. 

12.  Alfalfa — ^A.  J.  Cook,  State  Commissioner  of  Horticulture,  Sac- 

ramento, California. 

13.  Importance  of  Red  Spider  Control — H.  P.  Stabler,  County  Horti- 

cultural Commissioner,  Yuba  City,  Sutter  County,  California. 

14.  Fungi — H.  S.  Fawcett,  Assistant  Professor  of  Pathology,  Citrus 

Experiment  Station,  Whittier,  California. 

15.  My  Almond  Orchard — Miss  Carrie  A.  Whelan,  Oakland,  Cali- 

fornia. 

16.  Walnut  Culture— Dr.  W.  W.  Fitzgerald,  Stockton,  California. 


A  NEW  APPOINTMENT. 

On  September  22d,  Mr.  Leroy  Childs  of  Redlands,  California,  was 
appointed  assistant  secretary  of  the  State  Commission  of  Horticulture. 
Mr.  Childs  graduated  from  Stanford  University  in  May,  1913,  and 
has  since  then  been  field  assistant  of  the  Bureau  of  Plant  Industry, 
United  States  Department  of  Agriculture,  under  Dr.  E.  P.  Meinecke, 
Forest  Pathologist  for  the  Pacific  coast.  At  the  time  of  his  appoint- 
ment, he  was  considering  a  position  which  had  been  offered  him  by 
Dr.  E.  L.  Van  Dine  of  the  Porto  Rico  Board  of  Agriculture,  and  only 
the  more  favorable  work  in  this  state  induced  him  to  remain  in  Cali- 
fornia, to  become  a  member  of  the  commission,  in  a  most  needy  place. 
Both  Dr.  Kellogg  and  Prof.  Doane  of  Stanford  University  recommend 
him  most  highly.  He  is  certainly  amply  qualified  for  the  position  he 
now  holds  and  is  a  most  valuable  addition  to  the  horticultural  work  of 
the  State.— E.  0.  Essig. 
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JAPANESE  LAW  BELATINQ  TO  INSPECTION  OF  EXPOBTED 
ORNAMENTAL  AND  NURSERY  STOCK 

For  years  the  oflSeers  of  the  Department  of  Agriculture  and  Com- 
merce of  the  Japanese  Government  have  been  looking  seriously  to  the 
passing  of  a  bill  to  prohibit  the  exportation  of  ornamental  and  nursery 
stock  which  was  infested  with  injurious  insect  pests  and  plant  diseases. 
It  was  only  recently  that  such  a  law  has  been  passed  and  put  into 
execution  in  Japan,  and  inspectors  are  now  busy  inspecting  and  fumi- 
gating all  ornamental  and  nursery  stock  at  the  main  ports  where  they 
are  shipped  to  foreign  countries. 

The  history  of  the  California  State  Quarantine  Division  at  San  Fran- 
cisco has  disclosed  many  facts  relative  to  the  importation  of  horti- 
cultural products  from  Japan,  and  no  doubt  the  new  Japanese  law  will 
be  warmly  welcomed,  not  only  by  this  division,  but  by  the  entire  State. 
The  Japanese,  on  the  other  hand,  have  appreciated  the  efforts  of  the 
quarantine  officials  of  California  Jind  the  great  work  that  has  been 
done  in  connection  with  the  Oriental  staff  of  quarantine  inspectors  with 
a  view  of  protecting  not  only  California,  but  the  entire  United  States. 

The  rapid  growth  of  horticulture  in  Japan  at  the  present  day  has 
also  made  it  urgent  to  establish  and  maintain  a  quarantine  inspection 
at  the  ports  of  entry,  to  prevent  the  importation  of  nursery  stock 
infested  with  injurious  insect  pests  and  fungous  diseases.  The  Japanese 
entomologists  have  prepared  a  bill  providing  for  this  protection,  but  it 
has  not  yet  been  brought  before  the  Congress  at  Tokio.  In  Korea, 
however,  such  a  law  has  already  been  passed  and  the  horticultural 
quarantine  inspectors  are  already  at  work  at  the  six  largest  ports  of 
entry,  under  the  direction  of  Mr.  Kisaka,  entomologist  of  the  Korean 
Agricultural  Experiment  Station.  The  passage  of  such  a  law  in  Japan 
will  do  much  to  protect  her  growing  horticultural  industries  and  will 
aid  other  countries  to  a  large  extent  also. — S.  Nakayama,  Stanford 
University. 

QUARANTINE  REGULATION  NO.  4. 
Peach  Yellows  and  Peach  Rosette. 

To  lohom  it  may  concern: 

In  an  endeavor  to  bring  about  a  safe  and  sane  application  of  each  provision  of 
the  State  Quarantine  Law,  the  State  Commissioner  of  Horticulture  of  die  State  of 
California  has  causea  diligent  inquiry  (covering  a  period  of  two  years)  to  be  made 
at  all  sources  of  information,  both  official  and  otherwise,  concerning  the  distribution 
of  ."peach  yellows'*  and  "contagious  peach  rosette"  in  and  throughout  the  Uziited 
States. 

Based  upon  the  findings  submitted  to  the  State  Commissioner  of  Horticulture  of 
California  by  the  Missouri  State  Board  of  Horticulture  as  the  result  of  an  oflScial 
orchard  survey  of  that  state  ordered  by  the  legislature,  and  which  was  made  and 
continued  over  a  period  of  two  years,  and  during  all  of  which  period  no  evidence  of 
"peach  yellows"  or  "peach  rosette"  was  found  to  exist  in  the  orchards  of  the  State 
of  Missouri ; 

It  is,  until  further  ordered,  hereby  declared  that  the  provisions  of  Section  6  of  the 
State  Quarantine  Law  of  the  State  of  California  do  not  apply  to  any  district  within 
the  boundaries  of  the  State  of  Missouri. 

(Signed.)     A.  J.  OoOK, 
State  Commissioner  of  Horticulture. 
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CALENDAR  OF  INSECT  PESTS  AND  PLANT 

DISEASES. 

By  E.  J.  VosLEH^  Assistant  Superintendent  of  the  State  Insectary< 

[Under  the  above  heading  the  author  aims  to  give  brief,  popular  descriptions  and 
methods  of  controlling  insect  pests  and  plants  as  near  as  possible  Just  prior  to  or  at 
the  time  when  the  suggestions  given  should  be  carried  into  effect  by  the  growers.] 


DECIDUOUS  AND  CITRUS  FRUIT  INSECTS. 

The  Fall  CankerwomL 

The  eggs  of  the  fall  cankerworm,  a  pest  of  apple,  prune,  cherry  and 
apricot,  are  attached  to  the  bark  of  the  fruit  trees  in  masses  of  from 
60  to  200,  placed  side  by  side  in  exposed  situations,  by  the  wingless 
females  which  emerge  from  the  middle  of  October  to  the  middle  of 
December.  Mr.  E.  0.  Essig^  recommends  the  use  of  bands  around  the 
tree  trunk,  placed  in  September  and  October,  to  be  renewed  occasionally 
because  of  the  heavy  winter  rain,  to  trap  the  females  as  they  ascend 
the  trunks  to  deposit  their  eggs. 

Spraying  for  the  Black  Scale  on  Olive. 

The  use  of  distillate  emulsion,  according  to  the  forumla  given  below, 
as  soon  as  the  olives  are  picked,  is  recommended  in  the  **  Injurious  and 
Beneficial  Insects  of  California'*,  by  E.  0.  Essig: 

DIstiiiate    Emulsion. 

Distillate  (28  degrees.  Baum4) 20  gallons 

Whale-oil  soap 30  pounds 

Water  to  mix 12  gallons 

Dissolve  the  whale-oil  soap  in  the  water,  heating  it  to  the  boiling 
point;  add  the  distillate  and  agitate  thoroughly  while  the  solution  is 
hot.  For  use,  add  20  gallons  of  water  to  each  gallon  of  the  above 
mixture. 

The  crude  oil  emulsion  is  also  recommended  as  given  under  the  next 
topic  "Spraying  for  the  Brown  Apricot  Scale.'* 

Spraying  for  the  Brown  Apricot  Scale. 

The  time  is  approaching  for  remedial  measures  against  the  well 
known  brown  apricot  scale,  enemy  of  various  deciduous  trees,  particu- 
larly the  prune.  E.  0.  Essig  recommends  spraying  with  caustic  soda 
distillate  water,  a  chemical  mixture,  or  distillate  Tsmulsion  and  crude 
oil  emulsion,  when  the  trees  are  dormant.  In  many  cases  it  is  advis- 
able to  spray  before  all  the  leaves  fall.  The  formula  for  the  distillate 
emulsion  is  the  same  as  for  the  black  scale,  and  the  following  is  the 
lormula  for  the  caustic  soda  mixture. 

Water 200  gallons 

Caustic  soda  (95%)  7  pounds 

Distillate  (28  degrees  Baum6) 10  gallons 

Fill  spray  tank  with  the  required  amount  of  water ;  add  the  caustic 
soda  which  has  been  dissolved  in  a  small  amount  of  water,  and  then 
the  distillate.    Keep  agitator  going  rapidly  while  applying  the  spray. 

^Injurious  and  Beneficial  Insects  of  California,  by  E.  O.  Essig.  page  187. 
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Crude  Oil  Emulsion. 

Water 175  gallons 

Liquid  soap 3  gallons 

Crude  oil  (direct  from  wells) 25  gallons 

Fill  the  spray  tank  with  175  gallons  of  water;  add  the  liquid  soap;' 
agitate  thoroughly  for  one  minute,  after  which  add  the  crude  oil,  con- 
tinuing the  agitation  while  the  spray  is  being  applied. 

Fumigation. 

The  time  is  right  for  the  fumigation  of  black  scale  in  most  localities 
between  August  15th  and  January  1st,  though  this  period  may  vary 
in  some  localities  with  the  hatch  of  the  scale.  It  is  desirable  to  fumi- 
gate as  soon  after  all,  or  as  many  as  possible,  of  the  young  scale  are 
hatched.  The  three  fourths  or  even  the  half  of  the  regular  schedule 
No.  1  may  be  used,  the  latter  especially  where  the  hatch  is  even  and  the 
scale  young. 

In  Tulare  County,  September  seems  to  be  an  excellent  month  for  the 
treatment  of  the  longulus  scale.  Experiments  conducted  by  Commis- 
sioner Schuk  indicate  the  efficiency  of  a  two  thirds  dosage  of  Schedule 
No.  1,  which  seems  to  do  fully  as  well  as  the  full  dosage. 

CEREAL  AND  FORAGE  CROP  INSECTS. 

The  Clover  Seed  Chalcid. 

(Bruchophagus  funehris  How.) 

A  reduction  in  the  alfalfa  seed  crop  after  thrashing,  when  before 
there  was  much  promise  of  a  large  crop,  has  often  puzzled  many  of  our 
alfalfa  seed  growers. 

A  little  insect  of  the  hymenopterous  family,  Eurytomidse,  very  often 
brings  on  the  foregoing  result.    The  seriousness  of  this  pest  may  be 


Fig.  379. — The  clover  seed  chalcid,  Bruch- 
ophagus funehris  I  Tow.  Adult  female,  greatly 
enlarged.      (After  Webster.) 

seen  from  the  statement  of  one  of  the  experts  of  the  United  States 
Bureau  of  Entomology  working  on  this  pest  that  fully  50  per  cent  of 
the  seed  crop  in  certain  portions  of  Arizona,  was  destroyed  by  this 
chalcid. 

The  adults  are  black  with  brown  eyes  and  light  brown  feet.  The 
eggs  are  deposited  in  the  seeds,  which,  at  the  time  of  egg  laying,  are 
in  a  semi-fluid  condition.     The  larvae,  on  emerging  from  the  egg,  feed 
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on  the  substance  of  the  seed  and  often  totally  destroy  the  contents. 

Infested  seeds  are  light  weight  and  of  a  grayish  color.  The  winter 
is  spent  as  a  larva  in  the  seeds,  which  often  drop  to  the  ground.  The 
adults  from  these  over- wintering  larvae  do  not  emerge  until  the  follow- 
ing spring,  or  in  the  early  summer.    There  are  several  generations. 

The  clover  seed  chalcid,  as  it  is  commonly  called,  will  infest  the  seed 
of  red  and  crimson  clover  besides  alfalfa,  a  favorite  host. 

Remedies  for  this  pest  are  so  far  in  an  experimental  stage.  Mr. 
T.  D.  Urbahns,  an  expert  of  the  Bureau  of  Entomology,  United  States 
Department  of  Agriculture,  is  now  working  upon  the  insect  in  Cali- 
fornia and  possibly  will  have  suggestions  to  offer  on  the  control  of  this 
pest  in  the  near  future.  Professor  F.  M.  Webster^  suggests,  as  prevent- 
ative measures,  the  destruction  of  all  outstanding  alfalfa  plants  in  the 
fall  and  the  chaff  and  stems  burned  up  after  threshing.  This  will  go 
a  long  way  to  reduce  the  numbers  of  the  pest  the  following  years. 
Delaying  the  seed  crop  by  early  pasturing  or  clipping  of  the  first 
growth  in  the  spring  until  the  seed  chalcid  has  done  most  of  its  destruct- 
ive work,  holds  a  promise  in  the  future  for  control  measures. 

Another  Locust  Poison. 

Prof.  P.  M.  Webster,  in  charge  of  cereal  and  forage  insect  investi- 
gations. United  States  Bureau  of  Entomology,  writes  that  the  govern- 
ment of  Cape  Colony,  South  Africa,  has  been  using  the  following 
mixture  for  the  destruction  of  locusts,  or  grasshoppers,  as  they  are 
commonly  called,  with  apparently  excellent  success: 

'*The  mixture  consists  of  one  gallon  of  a  treacle,  which  may  be 
made  of  a  low  grade  molasses  or  glucose,  or  even  with  dissolved 
sugar,  mixed  with  a  one  half  gallon  water  solution  of  arsenite  of 
soda  (69  per  cent  white  arsenic).  This  mixture  is  diluted  for 
newly  hatched  locusts  to  one  part  to  66  of  water ;  when  used  against 
locusts  a  couple  of  weeks  old,  it  is  diluted  one  part  to  50  of  water. 
Where  the  application  is  made  in  fields  not  accessible  to  domestic 
animals,  farmers  have  used  it  as  strong  as  one  to  30  or  40." 

This  mixture  appears  to  be  well  *  worth  trying  under  California 
conditions. 

Since  the  egg  pods  of  grasshoppers  are  deposited  in  the  hard,  un- 
cultivated lands  during  the  late  simimer  and  early  fall,  plowing,  harrow- 
ing and  disking  such  waste  lands  to  the  depth  of  several  inches  in  the 
late  fall  will  do  much  to  lessen  future  attacks. 

The  Alfalfa  Caterpillar. 

No  doubt  many  of  our  alfalfa  growers  have  noticed  large  green 
worms  with  a  white  stripe  on  each  side  of  the  body,  feeding  on  the 
leaves  of  the  alfalfa  plants.  The  adults  of  this  worm  are  the  common 
yellow  butterflies,  which  are  numerous  in  the  fields.  At  this  time  of 
the  year,  the  damage  done  by  this  insect  is  much  lessened,  as  many  are 
going  into  hibernation,  besides  the  destruction  of  a  large  number  by  the 
wilt  disease.  Horticultural  Commissioner  Carl  J.  Ley,  of  Glenn 
County,  reported  in  September  that  a  large  percentage  of  the  larvae 

^circular  No.  69.  p.  9,  Bureau  of  Entomology,  U.  S.  Department  of  Agriculture. 
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of  the  alfalfa  caterpillar  were  found  dead  hanging  to  the  alfalfa  stalks, 
as  the  result  of  this  disease. 

Renovating  alfalfa  fields  during  the  winter  months  will  not  only  b.e 
of  material  benefit  to  the  alfalfa  itself,  but  will  destroy  large  numbers 
of  the  hibernating  pupse.  Pasturing  the  alfalfa  fields  will  also  aid  in 
the  destruction  of  the  resting  stage  of  this  insect. 

TRUCK  CROP  INSECTS. 

Fall  Plowing  as  a  Cutworm  Remedy. 

An  excellent  example  of  fall  plowing,  as  a  method  for  control  of  cut- 
worms on  sugar  beets,  was  observed  near  a  small  town  in  Salt  Lake 
County,  Utah,  by  the  writer,  in  the  spring  of  1912.  Several  acres  of 
sugar  beets  were  planted  that  year,  part  of  which  were  on  soil  plowed 
the  previous  fall  and  the  remainder  on  land  plowed  several  weeks 
before  planting.  Practically  75  per  cent  of  the  sugar  beets  on  the 
spring  plowed  land  were  killed  by  the  cutworms,  while  a  good  stand 
was  secured  in  the  fall  plowed  portion  of  the  field.  The  question 
arises,  did  fall  plowing  pay  ? 

The  Tomato  Worm. 

Various  reports  of  the  damage  to  tomatoes  by  the  com  ear  worm, 
Heliothis  obsoleta,  have  been  received  by  the  State  Insectary  force, 
particularly  from  the  field  agents  of  the  Ldbby,  McNeil  and  Libby 
canning  plant  at  Sacramento.  The  worms  eat  large  holes  in  the  fruit, 
bringing  on  decay.  Prom  the  present  equipment  for  washing  tomatoes 
in  the  canning  factories,  it  is  not  advisable  to  spray  the  tomato  vines 
with  any  form  of  arsenic  in  the  hope  of  killing  the  worms  as  they 
endeavor  to  enter  the  tomatoes. 

The  use  of  an  early  trap  crop,  as  well  as  early  maturing  varieties,  the 
hand-picking  of  infested  tomatoes  to  prevent  the  worms  spreading,  fall 
plowing  of  infested  ground,  and  the  proper  disposal  of  unsalable, 
infected  tomatoes,  will  go  a  long  way  to  protect  the  next  year's  crop. 

FUNGOUS  DISEASES  OF  PLANTS. 

Spraying  for  Peach  Blight. 

As  a  remedy  for  the  peach  blight  fungus,  the  California  Experiment 
Station  in  Bulletin  No.  191,  recommends  spraying,  between  October  25th 
and  November  25th,  with  Bordeaux  mixture,  using  30  pounds  blue- 
stone,  35  pounds  lime,  to  200  gallons  of  water.  This  fungus  begins  its 
work  in  the  fall  and  the  peach  trees  must  be  sprayed  at  that  time.  The 
disease  causes  dead  spots  to  appear  on  the  young  shoots  during  the 
winter  months,  particularly  at  the  buds.  The  buds  are  killed,  together 
with  much  of  the  young  growth.^ 

In  February,  the  use  of  lime-sulphur  solution  of  Bordeaux  mixture^ 
20-20-200,  will  control  the  peach-leaf  curl  fungus.  This  fungus  curls 
the  leaves,  which  afterwards  fall,  together  with  some  of  the  fruit. 

'Bulletin  No.  218,  California  Exp.  Sta.,  p.  1149. 
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One  Cause  of  the  Failure  of  Tomatoes  to  Set  Fruit. 

The  attention  of  the  State  Commission  has  been  called  by  various 
truck  gardeners  in  and  around  Sacramento  to  the  failure  of  tomato 
vines  to  set  fruit  after  a  large  number  of  blossoms  had  formed.  The 
vines  were  thrifty  and  blossomed  well.  The  flowers  would  hang  on 
the  vines  for  a  certain  period  of  time,  then  fall  off,  leaving  part  of 
the  peduncle  attached  to  the  stem. 

Specimens  were  sent  to  Mr.  H.  S.  Fawcett,  then  plant  pathologist  of 
the  State  Commission,  who  determined  the  fungus  as  a  species  of 
Macrosporium,  possibly  that  species  known  to  cause  the  late  blight  of 
potatoes  and  the  fruit  spot  of  tomatoes.  The  writer  placed  several 
stems  and  blossoms  of  an  infested  tomato  plant  in  a  moist  chamber  for 
several  weeks,  and  on  examination,  thousands  of  spores  of  this  fungus 
were  obtained. 

A  grower  ♦used  10  pounds  of  precipitated  sulphur  to  100  gallons  of 
water  on  his  tomato  vines  which  had  hitherto  failed  to  set  fruit,  and 
was  rewarded  by  a  fair  crop  of  tomatoes.  Mr.  H.  S.  Fawcett  advised 
the  use  of  Bordeaux  mixture  in  an  experimental  way. 
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MONTHLY  CROP  REPORT— SEPTEMBER. 


Inasmuch  as  practically  all  of  the  deciduous  crops  have  been  harvested  it  was 
thousrht  best  to  make  this  last  report  in  the  form  of  a  summary  of  general  conditions. 
To  obtain  the  necessary  data  the  following:  Information  was  requested  of  the  county 
horticultural  commissioners : 

1.  General  conditions  of  crops  for  the  year,  whether  good,  poor  or  normal. 

2.  Returns  for  crops  compared  with  other  years. 

3.  General  conditions  of  crops  not  yet  harvested. 

The  following  responses  of  the  horticultural  commissioners  have  been  published 
In  full: 

El  Dorado  County: 

Crop  conditions  in  this  county  have  been  a  fair  average  with  the  exception  or 
grapes,  while  prices  have  been  better  than  last  year. — J.  E2.  Hasslbr. 

Fresno  County: 

Alfalfa — ^normal  crop;  condition  good;  returns  100  per  cent  Apricots — 50  per  cent 
crop;  condition  poor;  returns  60  per  cent  Figa  iCalifomia  black) — 120  per  cent 
crop;  condition  good;  returns  126  per  cent  Grapea  Iraiain) — 60  per  cent  crop;  con- 
dition poor;  returns  60  per  cent  Orapea  itable) — 60  per  cent  crop;  condition  poor; 
returns  60  per  cent  Cfrapea  (toine) — 80  per  cent  crop;  condition  normal;  returns 
120  per  cent  Lemona — 75  per  cent  crop ;  condition  good.  Olivea — 150  per  cent  crop ; 
condition  good.  Orangea — ^normal  crop;  condition  good.  Peachea  {canning) — 70  per 
cent  crop ;  condition  normal ;  returns  100  per  cent.  Peachea  {drying) — 70  per  cent 
crop;  condition  normal;  returns  100  per  cent  Pluma  {canning) — 100  per  cent  crop; 
condition  normal ;  returns  100  per  cent — P.  C.  Schbll. 

Kings  County: 

Alfalfa — ^normal  crop ;  condition  normal ;  returns  $9  to  |12.50  per  ton.  Aprioota — 
37 i  per  cent  crop;  condition  affected  by  frosts;  returns  33  per  cent  higher  than  1912. 
Grapea  {raiain) — 60  per  cent  crop;  condition  affected  by  frosts  and  d^ught  but  fruit 
firm ;  returns  raisin  exchange  prices.  Orapea  {wine) — 60  per'  cent  crop ;  condition 
affected  by  frosts  and  drought  but  fruit  firm;  returns  |10  to  |12  per  ton.  Peachea 
{canning) — 80  per  cent  crop;  condition  affected  by  frosts  and  drought:  returns  35  per 
cent  above  1912.  Peachea  {ahipping) — 80  per  cent  crop;  condition  affected  by  frosts 
and  drought;  returns  35  per  cent  above  1912.  Peachea  {drying) — 80  per  cent  crop; 
condition  affected  by  frosts  and  drought;  returns  40  per  cent  higher  than  1912. 
Prunea — 50  per  cent  crop;  heat  caused  dropping;  returns  50  per  cent  above  1912. — 
B.  V.  Sharp. 

Lake  County: 

The  fruit  crop  of  Lake  County  this  year  has  been  of  good  quality.  The  grain  and 
hap  crop  has  also  been  of  good  quality.  Hopa  have  been  up  to  the  average  in  quality. 
Wine  grapea  have  done  well.  Applea,  almonda  and  prunea  are  a  short  crop.  Bartlett 
peara  are  75  per  cent  of  last  year's  crop.  The  amount  of  grain  and  hay  in  quantity 
will  compare  favorably  with  former  yeara  Although  the  fruit  crop  is  short  the  caah 
returns  will  be  up  to  the  average  on  account  of  high  prices.  Wine  grapea  will  make 
better  returns  than  usual. — Geo.  A.  Lton. 

Madera  County: 

Alfalfa — general  condition  good;  returns  above  normal.  Almonda — general  con- 
dition fair ;  returns  normal.  Applea — general  condition  good ;  not  harvested  yet. 
Apricota — general  condition  poor;  returns  poor;  below  normal.  Figa — general  con- 
dition fair;  returns  normal.  Grapes  {raiain) — quantity  55  per  cent;  quality  poor; 
returns  equal  1912.  Orapea  {Thomp8on*a  seedless) — price  will  be  about  double  of 
last  year.  Grapea  {wine) — looks  like  65  per  cent;  price  better  than  last  year;  re- 
turns equal  to  last  year.  Haj/ — general  condition  good ;  returns  about  like  last  year. 
Olives — general  condition  good ;  returns  better  than  last  year.  Peachea — general  con- 
dition fair;  Peaches  (drying) — old  orchards  35  per  cent  to  40  per  cent  short;  young 
orcbards  bring  it  up  to  80  per  cent  of  normal ;  returns  less  than  normal.  Peachea — 
(Ahipping) — general  condition  good  (dried;.  Pears — general  condition  good;  dried 
and  sold  locally ;  returns  normal.  Prunes — general  condition  fair ;  returns  better  than 
normal. — Geo.  Marchbank. 

Nevada  County: 

Alfalfa — crop  110  per  cent,  due  to  rains  that  extended  through  June.     Almonda 

IX L,  crop  20  per  cent ;  Ne  Plus  Ultra,  crop  20  per  cent,  due  to  frost  Applea — Bell- 
flower,  crop  60  per  cent;  Gravenstcin,  crop  60  per  cent;  Newtown  Pippin,  crop  60^ 
per  cent ;  other  varieties,  crop  60  per  cent,  due  to  rain  during  blossoming  time,  pre- 
venting proper  pollination.  Apricots — Blenheim,  crop  30  per  cent;  Moorpark.  crop  SO 
per  cent ;  Royal,  crop  30  per  cent,  due  to  cold  rains  and  freezing  at  time  young  fruit  was 
setting.  Berries — Blackberries,  crop  100  per  cent;  Loganberries,  crop  100  per  cent; 
Raspberries,  crop  100  per  cent;  Strawberries,  crop  100  per  cent;  other  kinds,  100  per 
cent.  Cherries — Black  Tartarian,  crop  75  per  cent;  Lambert,  crop  75  per  cent;  Royal 
Anne — crop  75  per  cent ;  other  varieties,  crop  75  per  cent,  due  to  frost  Figa — Cali" 
fornia  Black,  crop  90  per  cent;  Smi/rna  types,  crop  90  per  cent;  White  Adriatic,  crop 
90  per  cent;  first  crop  slightly  hurt  by  frost.  Grapes  (raisin) — Muscat,  crop  80  per 
cent;    Sultana,   crop    100   per   cent;    Thompson's   Seedless,   crop    100    per  cent;    other 

varieties,  crop  100  per  cent.     Short  Museat  crop  due  to  sun  scald.     Orapea  {table) 

Malaga  crop  100  per  cent;  Tokay  crop  90  per  cent;  other  varieties  crop  100  per  cent 
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Short  Tokay  crop  due  to  sun  scald.  Orapea  (ti^ine) — Zinfandel crop  100  per  cent;  other 
varieties  crop  100  per  cent.  Hay — crop  120  per  cent,  due  to  late  rains.  Olive  (Mis- 
sion— crop  100  per  cent.  Peaches  (canning) — Levy^  crop  50  per  cent ;  Phillips*  CUng, 
crop  60  per  cent ;  Tuakena  crop  505  per  cent,  due  to  frost  Peaches  (drying) — Craw- 
ford, crop  50  per  cent;  Muir  crop  80  per  cent;  Lovell  crop  80  per  cent,  due  to  frost. 
Peaches  (shipping) — Elberta  crop  80  per  cent;  other  varieties  crop  60  per  cent,  due 
to  frost.  Pears — Bartlett,  crop  70  per  cent ;  other  sununer  varieties,  crop  75  per  cent ; 
winter  varieties,  crop  75  per  cent  Continuous  rains  at  time  of  blossoming  prevented 
pollination.  Plums  (canning) — Oreen  Gage,  crop  80  per  cent;  YelUno  Bgg,  crop  80 
per  cent;  Hungarian,  crop  80  per  cent;  due  to  frost.  Plums  (shipping) — Tragedy, 
crop  70  per  cent ;  other  varieties,  crop  80  per  cent,  due  to  frost.  Potatoes— crop  125 
per  cent,  due  to  late  ralna  Prunes — French,  crop  90  per  cent,  due  to  frost  Walnuts 
— Softshells,  crop  90  per  cent;  Budded,  crop  90  per  cent;  Franquette,  crop  90  per 
cent ;  other  varieties,  crop  90  per  cent,  due  to  frost 

Agricultural  conditions  good.  Hay  and  grain  10  per  cent  above  average;  potatoes 
26  per  cent  above  average ;  crop  not  all  harvested.  Other  agricultural  products  fully 
up  to  average ;  good  market  and  better  prices  than  last  year ;  conditions  of  crops 
not  harvested,  good.  Horticultural :  Crop  60  per  cent  of  normal ;  better  prices  pre- 
vailed than  in  former  years;  our  Bartletts  selling  from  |2.85  to  |3.60  per  box.  Apples 
and  vointer  pears  not  harvested ;  crop  60  per  cent  of  normal ;  in  good  condition. — 1>.  F. 
Norton. 

Merced  County: 

Alfalfa — large  crop.  Almonds — crop  10  per  cent  ilpptes— crop  90  per  cent 
Apricots — crop  10  per  cent;  Beans  (black  eyed)  full  crop.  Berries — Blackberries, 
crop  100  per  cent ;  Loganberries,  crop  100  per  cent ;  Btravoberries,  crop  100  per  cent 
Figs — California  Black,  crop  100  per  cent;  Smyrna  types,  100  per  cent;  White 
Adriatic,  100  per  cent  Grapes  (raisin) — Thompson's  seedless  crop  60  per  cent; 
Grapes  (table) — Malaga — crop  76  per  cent;  Tokay  crop  60  per  cent;  Grapes  (toine) 
crop  75  per  cent;  Zinfandel  crop  75  per  cent  Hay — crop  30  per  cent;  Lemons — 
crop  30  per  cent:  Olives — Manzanillo,  crop  100  per  cent:  Mission,  crop  100  per 
cent ;  other  varieties,  crop  100  per  cent  Oranges  (Navel) —  crop,  50  per  cent ; 
Peaches  (drying)— crop,  40  per  cent;  Crawford,  crop,  40  per  cent;  Muir,  crop,  60  per 
cent;  Lovell,  crop,  40  per  cent  Peaches  (snipping) — Elberta,  crop,  60  per  cent 
Pears  (Bartlett)  crop,  60  per  cent;  winter  varieties,  crop  90  per  cent  Plums  (ship- 
ping)  crop,  40  per  cent  Potatoes  (sweet),  crop  very  large.  Walnuts,  crop  100  per 
cent — ^N.  H.  Wilson. 

Modoc  County: 

The  general  condition  of  our  crops  for  this  year  was  splendid.  The  returns,  as 
compared  with  other  years,  have  been  better.  The  condition  of  crops  not  yet  har- 
vested, is  good. — O.  C.  McManus. 

Monterey  County: 

Almonds — crop,  125  per  cent.  Apples — crop,  15  per  cent  The  last  injury  was  by 
the  hot  spell,  September  15th  to  18th.  A pHcots— crop,  150  per  cent  Cherries — crop, 
75  per  cent;  Grapes  (wine) — crop  60  per  cent;  Grapes  (table) — crop,  50  per  cent 
Olives — crop  50  per  cent  Pcac/ies— crop,  80  per  cent.  Pears — crop  75  per  cent 
Plums  (shipping) — crop,  75  per  cent     Prunes— -crop,  70  per  cent — J.  B.  Hickman. 

Placer  County: 

The  deciduous  fruit  season  is  about  ended.  The  general  condition  of  crops  this 
season  has  been  good  and  we  have  harvested  between  65  per  cent  and  70  per  cent,  it 
Is  estimated.  The  returns  have  been  better  than  usual,  so  that  growers  will  be  as 
well  off,  financially,  as  In  other  years.  Crops  yet  to  be  harvested,  viz.,  olives  and 
oranges,  are  showing  up  well  and  we  will  have  an  average  crop. — H.  H.  Bowman. 

Riverside  County: 

Almonds,  apricots,  peaches,  have  all  produced  full  crops  of  first  class  fruit  and 
prices  received  for  same  have  been  very  satisfactory.  Production  of  above  varieties 
will  run  25  per  cent  to  30  per  cent  above  last  year.  Cherries  also  produced  above 
a  normal  crop,  with  good  prices  for  most  of  the  output.  Grapes,  both  wine  and 
table,  have  suffered  some  from  sunburn,  but  the  yield  will  be  up  to  that  of  last  year. 
Prices  for  table  varieties  have  been  satisfactory.  Our  wine  grape  acreage  is  nearly 
all  in  the  hands  of  large  concerns,  who  have  their  own  facilities  for  manufacturing 
wine,  hence  am  unable  to  give  very  accurate  information  as  to  prtces  being  paid  for 
grapes  to  outside  parties.  Lemons  in  the  Riverside  district  will  yield  a  light  crop 
this  season.  The  Corona  section  is  shipping  almost  its  usual  quantity  of  this  fruit 
and  very  satisfactory  returns  are  the  rule.  The  citrus.  Including  all  varieties  will, 
we  estimate,  run  about  65  per  cent  of  normal  throughout  the  county.  Corona  district 
leading  in  quantity  per  acre.  Pears  and  prunes  are  grown  commercially  in  limited 
quantities  in  our  county.  Crops  of  above  varieties  have  been  good,  and  good  prices 
have  prevailed  for  same.  Walnuts  now  being  harvested  will  run  80  per  cent  to  85 
per  cent  normal  crop,  with  prices  good.  Olives  promise  a  good  crop  of  fine  fruit  with 
satisfactory  offerings  for  the  output  both  oil  and  pickling  varietlea  Our  citrus  groves 
in  sections  that  were  severely  Injured  by  last  season's  cold,  are  recovering  in  splendid 
shape,  and  barring  any  further  calamity  of  similar  nature,  should  practically  reach 
their  normal  production  during  the  1914  crop.  This,  I  think,  will  be  especially  true 
of  oranges;  lemons  will  probably  not  reach  normal  production  before  1915  crop. — 

R.   P.   CUNDIFF. 

Sacramento  County: 

Deciduous — In  quantity,  below  average;  quality,  good;  prices,  good.  Citrus — ^in 
quantity,  about  an  average  crop.  Hay — nearly  an  average  crop ;  quality  good ;  prices 
good,  (^rain — not  quite  an  average  crop ;  quality,  good ;  prices,  good. '  Vegetables — 
nearly  an  average  crop;  quality  good;  prices  good.     As  a  whole,  cropa^ below  normal. 
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with  prices  above  normal.  Returns  are  better  than  average  year.  Wherever  irriga- 
tion Is  being  resorted  to,  crops  are  doing  fine,  and  look  as  well  as  In  the  ordinary 
year — ^P.  R.  M.  Bloombr. 

San  Bernardino  County: 

The  returns  for  crops  as  compared  with  last  year  or  other  years  is  dilBcult  to- 
ascertaln,  as  there  are  numbers  of  packing  houses  with  no  one  near  trom.  whom  to 
get  reports.  The  railroads  can  give  us  shipments,  but  not  returns.  However,  the 
report  of  our  Exchange,  by  G.  Harold  Powell,  gives  the  most  definite  information  for 
the  whole  Exchange,  viz. :  "The  f.  o.  b.  average  price  is  47  per  cent  higher  than  the 
average  for  1911-1912."  It  goes  to  show  that  because  of  this,  even  though  the  ship- 
ments are  only  53  per  cent  of  last  year's,  the  f.  o.  b.  returns  equal  79  per  cent  of  the 
returns  of  1911-1912.  Of  course,  this  applies  to  the  whole  district,  not  merely  our 
county,  but  this  will  give  an  Idea  of  how  the  returns  compare.  I  have  some  figures, 
on  the  county,  but  they  vary  so  that  I  do  not  consider  them  suitable  for  publication. 
The  report  in  some  localities  on  some  kinds  of  fruit  shows  some  poor  ana  some  normal. 
Alfalfa— 100  per  cent  of  normal  crop.  Apples — 92  per  cent  crop.  Orapea  (ratein) — 
8»  per  cent  crop.  Lemons —  20  per  cent  of  normal  crop.  Olives — 55  per  cent  crop. 
Oranges — 76  per  cent  crop.  Peavhea — 96  per  cent  crop.  Pears — 95  per  cent  crop. 
Prunes — 90  per  cent     Walnuts — 95  per  cent  crop. — S.  A.   Pbabb. 

San  Joaquin  County: 

Peaches,  clings — ^very  light  crop,  about  20  per  cent  Levy  clings — ^full  crop. 
Phillips*  clings — very  light  crop ;  about  SO  per  cent  Muirs — a  fair  crop ;  about  60 
per  cent  Lovells — very  light  crop;  about  20  per  cent.  Elberta — ^very  light  crop; 
about  40  per  cent.  Plums  (^shipping) — crop  about  80  per  cent  Prunes  (French) — 
crop  about  80  per  cent  Prunes  iSar gents)— crop  about  30  per  cent.  Orapes  iwine) 
yield  from  1.000  pounds  to  2}  tons  to  the  acre,  and  up.  Grapes  itable)  taking  the 
county  altogether,  will  not  average  much  over  a  ton  to  the  acre  fit  for  shipping. 
Vegetables  of  all  kinds  are  very  scarce  and  high.  Potatoes  are  going  out  at  the  rate 
of  about  40  cars  per  day  and  are  of  very  fine  quality.  They  are  yielding  from  30  to> 
200  sacks  per  acre.  General  conditions :  The  dry  seasons  succeeding  each  other  have 
resulted  in  a  shortage  of  moisture  to  a  depth  of  from  13  to  30  feet,  and  in  many 
Instances  orchards  not  irrigated  have  not  been  able  to  mature  the  fruit  in  a  normal 
condition.  On  the  other  hand,  the  dry  season  has  been  productive  of  some  good 
results,  in  that  the  orchardlsts  have  Installed  pumping  plants,  and  by  the  aid  of  irriga- 
tion, have  procured  good  crops,  which,  in  the  future,  will  render  them  more  independ- 
ent of  the  rainfall.  Another  thing  which  I  have  observed  this  summer  is  that  the 
orchards  and  vineyards  which  were  Irrigated  previous  to  the  starting  of  the  growth, 
have  proved  more  satisfactory;  first,  they  have  borne  the  heaviest  crops;  second* 
they  have  not  suffered  from  sunburn,  which  the  late  Irrigated  vineyards  have.  In  my 
opinion,  this  sunburn  is  due  to  a  large  extent  to  a  development  of  a  surface  root 
system  for  which  late  irrigation  Is  responsible,  in  that  it  brings  the  roots  near  enough 
the  surface  so  that,  when  an  extremely  hot  spell  comes.  It  is  the  roots  that  suffer 
from  the  heat,  and  the  foliage  depending  on  those  roots  shows  the  damage  done.  Ah 
proof  of  my  conclusion,  orchards  and  vineyards  which  have  never  been  irrigated  late^. 
but  have  been  irrigated  before  the  growth  starts,  and  having  an  abundance  of  moisture 
deeper  in  the  soil,  and  held  by  thorough  cultivation,  were  not  so  Injured.  Trees  or 
vines  under  the  last  mentioned  condition  show  no  signs  of  the  extreme  dry  season  by  j 

sunburn ;  grapes  gi'own  under  the  last  mentioned  condition  are  much  finer  in  quality.  | 

size  and  crop,  and  are  not  ready  for  shipping  yet.     The  peach  crop  has  been  very  ! 

uneven  in  this  county,  on  account  of  late  frost  some  orchards  having  all  the  trees  I 

could  carry,  while  others  had  scarcely  any  fruit — W.  M.  Garden.  I 

Santa  Barbara  County:  | 

Alfalfa — crop  normal.     The  alfalfa  area  is  being  constantly  extended,  and  the  gross  | 

product  is  Increasing.     Apples — Crop   100  per  cent  actual ;   acreage  of  varieties   not  j 
available.     Apricots — Crop  100  per  cent  actual,  mostly  Royals.     Beans — 75  per  cent 

crop;   dry  year.     Lima,  90   per  cent,   due  to  irrigation.     Small  white,   65   per  cent;  I 

dry  year:  other  varieties,   70  per  cent.     Cherries — crop   110  per  cent;   new  bearing  i 


fs 


trees.  Figs — crop  100  per  cent  Grapes  iwine) — crop  100  per  cent.  Hap — crop  75 
per  cent,  due  to  dry  year.  Lemons  {Eureka,  Lisbon) — crop  96  per  cent,  due  to  cold 
winter.  All  are  setting  full  and  will  return  to  normal,  or  better.  Olives — crop  190 
3er  cent,  being  the  fruitful  year.  Oranges — crop  100  per  cent.  The  orange  outlook 
s  especially  good.  Peaches — Peaches  with  us  are  sold  in  the  fresh  fruit  market  and 
embrace  most  of  the  varieties  in  all  classes.  Peaches  (shipping) — crop  100  per  cent 
Pears — crop  100  per  cent.  Potatoes — crop  90  per  cent.  Dry  year  makes  crop  short 
Prunes — crop  100  per  cent  Walnuts — crop  198  per  cent.  Aphlds  and  blight  not  so- 
severe  as  in  1912.  A  hot  wave  has  damaged  nuts  20  per  cent  in  price,  not  in  tons. 
General  crop  conditions :  At  one  time  it  looked  as  though  the  apple  crop  would  suffer 
from  short  rainfall,  but  nothing  of  the  sort  has  shown  up  in  the  crop  now  being^ 
gathered.  Le?nona  having  been  In  demand,  the  returns  from  crop  are  greatly  In  excess 
of  any  previous  year.  I  should  estimate  at  least  50  per  cent  better  returns  to  the 
grower  than  previous  years.  This,  with  new  plantings  coming  to  fruit,  makes  the 
income  to  the  county  quite  considerable.  The  lemon  area  is  being  extended  quite 
noticeably,  and  young  trees  are  coming  to  fruit,  promising  much  for  succeeding  years. 
The  hay  and  grain  crops  were  short ;  the  hay  crop  quite  normal,  owing  to  many  acres 
usually  gathered  as  grain  being  cut  for  hay,  the  result  of  dry  conditions  at  time  of  hay 
making.  Hay  prices  are  20  per  cent  higher  than  usual.  The  returns  from  hay  ajid 
grain  are  below  normal  by  about  25  per  cent.  Beans  are  not  filling  well  on  dry,  sandy 
land,  nor  are  they  doing  usually  well  on  adobe  that  was  not  worked  at  Its  best  Clayey 
soils  are  making  a  poor  yield,  except  where  irrigated.  Irrigated  portions  are  pro- 
ducing nearly  50  per  cent  above  normal  crop.  Prices  are  stiff  and  buyers  eager, 
making  the  net  returns  from  all  sections  quite  favorable.  Cherries  are  proving 
remunerative  and  dependable,  and  acreage  is  being  extended  in  cherry  districts. 
Alfalfa  Is   increasing  in  area  so   rapidly  as   to  make  comparison  wholly  misleading. 
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Three  times  the  area  Is  now  in  process  of  plantlnsr  of  two  years  SLgo,  while  pro- 
ductiveness is  gaining,  through  improved  methods  of  culture  and  Innoculation  of  seed. 
The  avoccido  industry  is  receiving  much  attention  and  several  acres  are  being  planted 
to  this  fruit  Spineless  ciictua  is  gaining  a  wide  planting,  but  very  few,  if  any,  of  our 
farmers  have  succeeded  in  getting  their  stock  to  take  to  the  new  forage.  Reports  thus 
far  are  to  the  effect  that  stock  has  to  be  starved  to  eating  the  food,  and  they  refuse  to 
touch  it  when  other  food  is  available.  None  seem  to  form  a  fondness  for  it  thus  far. 
Even  the  accommodating  hen  does  not  take  to  it  The  general  conditions  of  crops 
for  the  year  are  fully  normal,  and  returns  will  equal  normal.  What  is  lost  on  short 
crops  is  made  up  in  price  or  by  increase  on  other  commodities.  The  unharvested 
crops  promise  full  normal  returns,  with  possibly  an  exception  in  the  bean  crop. — 
C.  W.  Bbbrs. 

Santa  Cruz  County: 

The  apple  crop  has  been  considerably  damaged  by  the  recent  hot  weather,  15  per 


cent  to  60  per  cent,  according  to  condltiona  The  total  output  of  shipping  apples  will 
probably  not  exceed  600  cars,  but  culls  are  abundant — about  normal  supply.  Shipping 
stock  Is  moving  rather  freely  at  |1.00  to  |1.26  per  box  f.  o.  b.,  and  higher  prices  are 
obtained  In  some  cases.  Considerable  fruit  is  going  into  cold  storage.  The  grades  of 
Newtown  culls  are  bringing  |9.00  per  ton,  with  drying  stock  at  |7.00.  The  market 
conditions  are  a  decided  improvement  over  last  year,  but  the  almost  total  failure  of 
the  crop  will  prevent  this  district  from  deriving  much  benefit  Beets  are  the  best  crop 
this  valley  has  this  year.  The  800  acres  in  this  year  are  estimated  at  11,000  tons. 
The  minimum  price  Is  16.50  per  ton,  but  the  average  should  be  between  |6.00  and 
17.00.  The  acreage  is  about  twice  that  of  last  year  and  yield  is  considered  normal. 
Potatoes  are  very  poor  this  year,  only  a  small  acreage  and  very  light  yield  which 
may  be  placed  at  26  per  cent  crop.  Berries,  referring  largely  to  strawberries,  but 
including  black-  and  loganberries,  have  produced  heavily  this  year.  Market  condi- 
tions have  been  poor  and  frequently  glutted  to  a  serious  extent.  Prices  have  ranged 
from  18.00  to  13.00  per  crate,  with  large  quantities  going  for  |4.00  or  less.  Very 
small  profits  and  positive  losses  have  resulted.  The  acreage  is  on  the  Increase,  owing 
to  past  records  and  anticipation  of  a  large  market  in  1915.  The  total  output  this 
year  is  about  300,000  crates.  Apricots  were  about  66|  per  cent  normal  crop,  with 
good  prices  and  fairly  free  movement  The  product  of  1,000  tons  dry  sold  from  10^ 
to  14^.     Oranges  were  about  60  per  cent  crop  and  sold  for  good  prices. — W.  H.  Volck. 

Shasta  County: 

Our  fruit  crops  are  all  off  the  trees  and  vines.  The  Winter  NeUis  pear  crop  is  not 
being  shipped.  The  crop  was  good,  as  also  are  the  sizes.  The  Bartlett  crop  was  not  as 
good  as  last  year,  and  much  of  the  fruit  was  Infested  with  codling  moth,  which  cut 
the  shipping  tonnage  down  considerably.  The  fruit  crop  in  general  was  not  near 
normal,  that  is,  in  general  over  the  county.  In  fact,  aside  from  pears  and  prunes, 
there  was  no  fruit  crop  in  the  valley  proper.  The  Happy  Valley  section  had  a  good 
crop  generally,  of  all  kinds  of  fruit  The  peach  crop  was  good,  but  the  infestation  of 
peach  moth  was  very  bad,  and  we  expect  to  plan  a  district  and  make  a  general  spray- 
ing order  for  all  the  orchards  the  coming  season,  and  enforce  a  clean-up.  The  prices 
of  the  green  fruit  in  that  section  were  80  per  cent  to  40  per  cent  more  than  for  three 

Srevlous  yeara  Our  hay  and  grain  crops  were  all  good  over  the  country,  the  Fall 
Liver  section  having  a  bumper  crop.  Our  alfalfa  acreage  is  increasing  and  there 
will  be  quite  a  planting  the  coming  season.  The  hay  and  grain  prices  range  about 
the  same  as  previous  years,  with  the  exception  of  grain  hay,  which  is  26  per  cent 
higher  than  last  year. — Qao.  A.  Lamiman. 

Solano  County: 

Alfalfa — crop  90  per  cent.  Almonds — crop  65  per  cent.  Grapes  (table) — crop  60 
per  cent  Peaches — crop  90  per  cent  Pears — crop  70  per  cent.  Prunes — crop  75 
per  cent.  French  prunes  and  pears  have  been  In  a  demoralized  condition  the  latter 
part  of  the  season.  They  averaged  smaller  than  last  season.  Many  fresh  prunes 
shriveled  before  maturity.  Pears  became  half  sized — all  due  to  dryness.  Tokay 
shipments  are  very  light  at  present  about  one  car  per  day  leaving  the  county.  Some 
new  drying  prunes,  one  of  which  is  the  Standard,  have  developed  well  on  young  trees. 
They  have  reached  normal  size,  which  is  about  the  size  of  the  Grand  Duke  plum. 
PecLches  at  Winters  and  Suisun  are  normal  in  size;  at  Vacavllle  they  are  normal  in 
most  orchards,  but  in  some  they  average  very  small ;  in  some  orchards  too  small  to 
use. — C.  R  McBride. 

Sonoma  County: 

General  conditions  of  crops  for  year:  The  general  conditions  of  crops  In  Sonoma 
County  for  the  year  are  below  the  average,  running  from  50  per  r«»ot  to  about  normal 
for  hops  and  grapes.  Returns  for  crops  compared  with  other  years:  The  financial 
returns  for  crops  will  approximate  the  average  for  other  years  as  the  higher  prices 
will  make  up  for  the  shortage  in  production.  General  conditions  of  crops  not  yet 
harvested:  The  late  apples,  com,  tomatoes,  potatoes,  grapes,  etc.,  are  below  the 
average,  with  the  possible  exception  of  wine  grapes,  which  seem  to  be  nearly  an 
average  crop. — A.  R.  Gallawat. 

Stanislaus  County: 

Alfalfa — crop  110  per  cent,  due  to  more  water ;  returns  $10  to  |12  per  ton.  Almonds 
— crop  6  per  cent,  due  to  frost ;  returns  15^  per  pound.  Apples — crop  100  per  cent 
returns  Ic  green.  Apricots — crop  10  per  cent,  due  to  frost;  returns  2i<f  green. 
Beans — crop  100  per  cent;  returns  4<.  Berries — crop  100  per  cent;  returns,  8<. 
Cherries — crop  50  per  cent;  returns  8<?.  Figs — crop  125  per  cent;  returns,  3^.  Grapes 
iwine) — crop  80  per  cent;  returns,  $12  to  $14  per  ton.  Grapes  (table) — crop  80  per 
cent;  returns  $20  to  |25  per  ton.  Lemons — crop  50  per  cent;  trees  killed  last  winter. 
Olives — crop  125  per  cent;  returns  $17  to  $25  per  ton.     Oranges — crop  100  per  cent; 
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returns,  11.00  per  box.  Pecushea — crop  35  per  cent ;  returns  at  cannery,  green,  |12.50 
to  |25  per  ton.  Peara — crop  75  per  cent ;  returns,  |35  per  ton.  Plums  iahippiiigy — 
crop  100  per  cent ;  returns,  2^  per  pound.     A.  L.  Ruthhbford. 

Ventura  County: 

Apricots  all  harvested;  yield  approximately  1,700  tons  of  dried  fruit,  compared 
with  2,400  tons  last  season.  Bean  harvest  well  under  way;  prospects  at  present  not 
over  90  per  cent  of  last  year.  Price  from  41  cents  to  5  cents.  Beets  over  half  har- 
vested, with  prospect  of  normal  sugar  yield.  Prospects  for  lemons  for  the  coming 
season  almost  normal.  Oranges,  prospects  for  the  coming  season  almost  normal. 
Recent  hot  weather  has  lowered  the  estimate  on  walnuts  from  106  per  cent  of  last 
year's  crop  to  95  per  cent  of  same.     Walnut  harvest  has  Just  commenced. — R.  S.  Vails. 

Tehama  County: 

Alfalfa — crop  100  per  cent.  Almonds — crop  10  per  cent,  due  to  spring  frosts. 
Apples — crop  25  per  cent,  due  to  over-production  in  1912.  Apricots — crop  75  per 
cent,  due  to  dry  season  and  spring  frosts.  Orapes  (table) — crop  75  per  cent,  due  to 
hot  weather  in  early  July.  Orapes  (wine) — crop  100  per  cent  Hay— crop  100  per 
cent,  due  to  late  spring  rains.  Lemons — crop  100  per  cent  Olives — crop  50  per  cent, 
due  to  dry  season  and  hot  north  winds  in  blossoming  time.  Oranges — crop  100  per 
cent.  Peaches  idrying)— crop  40  per  cent;  Crawford,  crop  40  per  cent;  Muir,  crop 
40  per  cent;  Lovell,  crop  40  per  cent;  other  varieties,  crop  40  per  cent;  due  to  spring 
frosts  and  dry  weather.  Peaches  ishi/m^ing) — crop  40  per  cent;  Alexander,  crop  40 
per  cent;  Blberta,  crop  40  per  cent;  other  varieties,  crop  40  per  cent;  due  to  spring 
frosts  and  dry  weather.  Pears — crop  10  per  cent  due  to  blight  Plums  ishippingy — 
crop  100  per  cent  Prunes — crop  80  per  cent  due  to  dry  season  and  hot  winds  in 
July. — Chab.  B.  Webks. 

Yolo  County: 

It  is  too  early  to  grlve  final  figures  of  this  season's  output  of  some  of  Yolo  County's 
principal  products,  as  raisins  and  prunes  are  only  partly  harvested ;  almonds  are  now 
being  shipped,  and  sugar  beets  are  to  some  extent  still  in  the  field.  Almonds  are 
turning  out  60  per  cent  of  a  normal  yield  with  the  exception  of  Nonpareil,  which  had 
almost  an  average  yield.  Prunes  are  yielding  from  40  per  cent  to  50  per  cent ;  rather 
shy  at  that  in  localities  where  no  irrigation  is  practised.  Peaches,  60  per  cent; 
Pigs,  practically  full  crop,  and  grapes — ^for  raisins  and  wine — ^from  60  per  cent  to  90  > 

per  cent.     The  large  variation  of  yield  is  accounted  for  by  the  difference  in  water  I 

supply. — G.  H.  HiocKS.  ! 
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INSECT  NOTES. 

Conducted  by  the  editor. 

Aaterolecanium  varioloawn  (Ratz.)  has  been  reported  as  working  upon  oak  trees  at 
Stockton  by  Frederick  Maskew. 

TomUma  confuaua  Lee.  has  been  sent  In  by  Mr.  J.  W.  Hough  from  Claremont,  Cal., 
who  reported  it  as  doing  serious  damage  to  young  Monterey  Pine  trees  iPinut  rcuiiata 
Don.)     The  species  was  determined  by  Mr.  Charles  B\ich& 

A  new  Kermes  has  been  recently  collected  in  Southern  CaJlfomla  by  the  editor 
and  by  Commi^oner  S.  A.  Pease.  Mr.  Gieorge  B.  King»  who  is  revising  the  genus  h&m 
so  made  the  statement  It  works  upon  the  Coast  live  oak  iQuercua  agri folia  Ne6). 
It  was  collected  by  the  writer  at  Santa  Paula,  CaL,  in  1910,  and  by  Mr.  Pease  at  San 
Bernardino  in  1913.  In  shape  it  greatly  resembles  Kermea  nigropunctatua  Ehr.  A 
Ckll.,  but  appears  lighter  in  color. 

Eleodea  ffigantea  var.  eatriata  Casey  has  recently  been  collected  at  Davis,  Cal..  by 
the  writer.     Dr.  Blaisdell  states  that  it  has  never  before  been  reported  so  far  north. 

The  billbug  injuring  small  grain,  described  by  Mr.  Harry  S.  Smith  in  The  Monthly 
Bulletin,  Vol.  II,  no.  8,  pp.  619-621,  Aug«,  1913,  is  composed  of  two  varieties,  according 
to  Dr.  ESdwin  C.  Van  Dyke,  as  follows:  Those  with  no  white  vlttse  on  the  dorsum  of 
the  elytra,  Sphenophorua  diacolor  Mann. ;  those  with  white  vlttae  on  the  dorsum  of  the 
elytra,  Sphenophorua  pictua  Lee.  According  to  this  classification,  the  illustrations  on 
page  620  would  be  of  8.  pictua  Lee.  or  would  occupy  an  Intermediate  position  between 
the  two  extremes  of  the  two  varieties  of  one  species. 

Mealy  bugs  are  reported  by  Commissioner  F.  C.  Schell  as  damaging  grape  vines 
in  his  county.  Conmiissioner  H.  S.  Vaile  reports  an  unusual  number  of  young  citrus 
mealy  bugs  iPaeudococcua  citri  Risso.)  this  fall. — ^E.  J.  Vosler. 

The  alfalfa  caterpillar,  Eurymua  eurytheme  (Boisd.),  has  been  greatly  reduced  by  a 
wilt  disease,  according  to  reports  received  from  Conunissioner  Carl  J.   Ley. — E.  J. 

VOSLXH. 

The  Western  twelve -spotted  cucumber  beetle,  Diabrotica  aoror  Lee.  is  still  damag- 
ing squash  blossoms  in  the  gardens  in  and  around  Sacramento. — ^E.  J.  Vosueb. 

Crickets  are  reported  eating  holes  in  garments  by  several  parties  in  Sacramento. — 

E.  J.  VOSLBR. 

The  pear- leaf  bllster-mlte,  Eriophyea  pyri  Pgst,  is  reported  as  now  going  into 
hibernating  quarters  (September  26,  1913)  by  Mr.  Geo.  P.  Weldon,  who  observed  the 
young  moving  from  the  leaves  to  the  buds  and  into  places  of  protection.  His  observa- 
tions were  made  in  El  Doratfo  County. 
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NOTES  FROM  THE  COUNTY  COMMISSIONERS. 

By  Geo.  P.  Wbldon,  Chief  Deputy  State  Commissioner  of  Horticulture. 

Humboldt  Ooimty. 

Mr.  George  Weatherby,  County  Horticultural  Commissioner  of  Hum- 
boldt County,  is  planning  for  considerable  spraying  demonstration 
work  this  coming  spring.  Quite  a  heav^'  loss  of  apples  and  pears  has 
boon  occasioned  by  scab  and  aphis  the  past  season.  Proper  spraying 
at  the  opportune  time  should  reduce  the  damage  to  a  minimum.  Mr. 
Weatherby  hopes  to  be  able  to  get  such  results  that  those  who  are  care- 
less or  negligent  with  their  spraying  may  see  where  it  is  to  their 
advantage  to  improve  their  present  methods. 

Madera  County. 

County  Horticultural  Commissioner  George  Marchbank  reports  the 
alfalfa  butterfly  as  being  very  common  in  his  county,  and  expresses 
fears  that  it  may  be  abundant  again  next  season. 

Sutter  County. 

County  Horticultural  Commissioner  H.  P.  Stabler  of  Yuba  City,  is 
planning  a  campaign  against  the  red  spider  the  coming  season.  This 
pest  has  been  very  destructive  to  almond,  prune,  and  peach,  where  no 
remedial  measures  have  been  used. 
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QUARANTINE  2 hapfe   g    DIVISION 


.  BEPOBT  FOB  MONTH  OF  AUGUST,  1913. 

By  Feusderick  Maskew,  Chief  Deputy  Quarantine  Officer.  San  Francisco,  California. 

As  is  customary,  we  herewith  publish  an  account  of  the  volume  of 
work  accomplished,  also  a  list  of  the  insect  pests  and  plant  diseases 
intercepted  at  the  horticultural  quarantine  lines  in  California  during 
the  month  of  August.  We  have  patiently  determined  the  nature  and 
identity  of  these  organisms,  and  given  to  them  their  technical  names, 
for  the  purpose  of  an  oflScial  record.  We  are  well  aware  that  these 
learned  terms  refer  to  subtleties  difficult  to  comprehend,  and  of  very 
indifferent  importance  to  those  most  vitally  concerned,  and  we  apply 
them  only  to  satisfy  the  scientific  world  that  we  actually  know  what  we 
are  doing  in  this  matter.  What  we,  as  horticultural  quarantine  officers, 
are  really  concerned  about,  is  to  prevent  any  additional  entomological 
or  pathological  revenue  collectors  from  establishing  themselves  in  Cali- 
fornia and  adding  their  annual  tax  to  the  present  cost  of  crop  pro- 
duction. 

During  all  of  the  month  we  have  pursued  the  uneven  tenor  of  our 
way,  and  in  consonance  with  the  simple  code  of  ethics  that  dominate 
the  service,  have  passed  all  horticultural  imports  that  complied  with 
the  provisions  of  the  state  quarantine  law  and  the  regulations  of  the 
plant  quarantine  act;  treated,  returned  or  destroyed  all  such  as  did 
not,  and  have  invoked  the  aid  of  the  law  on  all  violators  of  the  quaran- 
tines on  fruit  fly  material.  We  have  found  the  pupae  of  flies  in  the 
folded  tops  of  automobiles,  and  as  a  result,  have  drafted  and  urged  the 
passage  of  a  regulation  preventing  in  the  future  any  motor  car  arriving 
from  Hawaii  from  leaving  the  dock  upon  which  it  was  landed  until 
the  same  has  been  inspected  and  passed  by  the  quarantine  officers. 
We  have  formulated  a  policy  of  action  looking  to  the  working  in  unison 
of  the  great  interior  quarantine  service  of  the  State  with  that  of  the 
coast  division  and  the  collaborators  of  the  United  States  Department 
of  Agriculture,  and  w^hich,  if  successful,  will  eventually  give  to  Cali- 
fornia the  most  complete  horticultural  quarantine  system  of  any 
country  in  the  world. 

SAN   FRANCISCO  STATION. 

Horticultural  imports.  Parcei» 

Ships  inspected  37 

Passed  as  free  from  pests 44,363 

Fumigated 2,929 

Fumigated  and  returned 498 

Destroyed  or  returned  159 

Contraband  destroyed 45 

Total  parcels  horticultural  products  for  the  month 47,994 

Horticultural  exports. 

•  ,  ,  .„    ,  Parcels. 

Inspected  and  certified j. 4.S13 
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Pests  Intercepted. 
From  Honolulu- 
Fruit  fly  larvse  and  eggs  in  string  beans. 
Dipterous  pupie  in  folded  top  of  automobile  No.  1072. 
Bruchua  sps.  in  seed  pods. 

Diaspia  hromelicB  and  Paeudococcus  sps.  on  pineapples. 
Cylas  formicariua  and  Cryptorhynchua  hatatw  in  sweet  potatoes. 
Lecanium  sps.  and  aphids  on  betel  leaves. 
Ceroplaaiea  sps.  on  plants. 

From  United  States  Hawaiian  Experiment  Station — 
Diaapia  echinocacH  on  Opuntia  sps. 
Aaterolecanium  sps.,  Paeudaonidia  sps.,  Coccita  longulua  and  Saiaaetia  nigra  on 

Hibiscus  cuttings. 
Paeudaonidia  sps.,  Howardia  hiclavia  and  Chryaomphalua  awrantii  yar.  dtrinus 

on  Jasmine  plants. 
Fungi  on  sweet  lime  cuttings. 

From  Tahiti— 

Chryaomphalua  aurantiif  Morganella  maakelli,  Lepidoaaphea  heckU  and  fungi  on 

oranges. 
Eemichionaapia  minor  on  cocoanuts. 
Chryaomphalua  dictyoapermi  and  Icerya  aeychellarum  on  mango  trees. 

From  New  Zealand— 

Leucaapia  sps.,  Eriococcua  sps.,  Aapidiotua  sps.,  and  Sataaetia  olea  on  Podocar- 
pua  ferruginea  and  Myrtua  hultata. 

From  China— 
Epheatia  elutella  on  walnuts  and  peanuts. 

Paeudaonidia    trilohitiformiaj    Chionaapia    citric    Aapidiotua    sps.,    Lepidoaaphea 
heckii  and  Phomopaia  citr%  on  pomelos. 

From  India— 

Lepidopterous  larve  and  coleopterous  larvse  in  Cashew  kernels. 
From  Japan— 

Aleyrodea  sps.  on  plants. 
From  Belgium— 

Diaapia  echinocacH  on  Opuntia  sps. 
From  New  Jersey— 

Diaapia  hoiaduvalii  on  orchids. 

LOS  ANGELES  STATION. 
Horticultural  imports. 

Paroftls. 

Ships  inspected  20 

Passed  as  free  from  pests 19,034 

Fumigated 14 

Destroyed 3 

Returned   

Contraband  

Total  parcels  horticultural  products  for  the  month 19,051 

Pests  Intercepted. 
From  Florida— 

iSaiaaetia  olew  on  avocado  tree. 
From  Kentucky — 

Paeudococcua  dtri  on  unidentified  plant. 
From  Illinois — 

Paeudococcua  citri  on  unidentified  plant. 
From  Massachusetts — 

Chryaomphalua  hiformiaj  Chryaomphalua  ficua. 

Chryaomphalua  perseco,  Diaapia  hoiaduvalii. 

Diaapia  echinocacH  and  Lepidoaaphea  sps.  on  orchids. 
From  New  Jersey — 

Paeudococcua  citri  and  Paeudococcua  longiapinua  on  crotons. 
Aapidiotua  hedera:,  Chryaomphalua  ficua  and  Paeudococcua  longiapinua  on  Kentia 
palms. 

Orthezia  inaignia  on  Rhapis  palms. 
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SAN  DIEGO  STATION. 
Horticultural  imports. 

PurcelB. 

Ships   iDspected 30 

Ppssod  as  free  from  pests 1,27" 

Fumigated 

Destroyed 1 

Returned  

Contraband  14 

Total  parcels  horticultural  products  for  the  month 1,292 

SANTA  BARBARA  STATION. 

Ships    inspected 1 

No  horticultural  imports. 

EUREKA  STATION. 

No  report. 


A  FOBTUNATE  FIND. 

By  Lee  A.  Strong,  State  Horticultural  Quarantine  Inspector. 

Probably  nothing  in  the  annals  of  the  Quarantine  Division  has  served 
to  so  vividly  show  the  imminent  danger  and  consecjuent  disastrous 
results  of  the  introduction  into  California  of  the  Mediterranean  fruit 


Fig.  380. — Kamani  nuts  infostod  with  living'  larvfp  of  tlie 
Mediterranean  fruit  fly  ( (^ercititis  capitatn  VVieil. ).  <i«s- 
tinod  for  plantinia:  in  Soutiirrn  California,  but  conti-^^atcd 
and  destroyed  by  llie  aiitliur.      (IMu)lo  l)y  ('iiatlfriey.  j 

fly  {Ceraiitis  ca  pit  at  a)  as  the  following  incident  which  occurred  on  the 
arrival  in  San  Francisco  of  the  Oceanic  Steamship  Company's  steamer 
''Ventura''  on  April  25,  1913,  from  the  antipodes  via  Honolulu,  T.  H. 
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During  the  regular  procedure  of  baggage  inspection  by  the  United 
States  Customs  authorities,  the  writer  was  called  by  Customs  Inspector 
Graham  to  pass  upon  several  lots  of  Algoroba  beans  among  a  number 
of  child's  toys  in  a  small  telescope  bag.  These  beans,  not  being  a  host 
of  the  fruit  fly,  and  showing  no  sign  of  insect  infestation,  were  passed, 
and  the  passenger  was  asked  whether  she  had  anything  more  in  the 
way  of  seeds  or  fruit.  She  replied  that  her  husband  had  in  his  pocket 
five  seeds  of  the  ** Hypocrite  tree,''  grown  in  a  churchyard  in  Hono- 
lulu. She  also  stated  that  they  contained  no  insects,  as  her  little 
daughter  had  played  with  them  in  the  cabin  during  the  voyage  from 
Honolulu,  and  had  there  been  any  maggots  or  other  insects  in  them 
they  would  most  certainly  have  been  discovered;  that  the  beauty  of  the 
tree  so  impressed  her,  she  wished  to  grow  some  like  it,  and  was  taking 
the  seeds  to  southern  California  to  be  planted. 

Upon  examination,  the  seeds  proved  to  be  the  **Kamani  nut"  or 
'* tropical  almond"  {Terminalia  cattapa),  a  hard  nut,  very  like  in  form 
to  an  almond  (Fig.  380),  but  slightly  larger,  with  a  thin,  fibrous  cover- 
ing, and  one  of  the  favorite  hosts  of  the  fruit  fly.  On  turning  back 
the  covering  of  one  of  the  nuts  there  were  disclosed  to  view  eleven 
Mediterranean  fruit  fly  maggots,  subsisting  on  what  appeared  to  be 
scarcely  enough  food  for  one. 

Had  not  these  seeds  received  the  rigid  inspection  given  everything 
from  all  localities  where  fruit  fly  exists,  they  would  undoubtedly  have 
been  planted  in  southern  California,  and  since  the  fruit  fly,  when 
possible,  enters  the  ground  to  pupate,  nothing — ^had  it  been  carefully 
planned — could  have  been  so  conducive  to  the  establishing  in  Cali- 
fornia of  the  most  dreaded  and  worst  known  insect  pest  of  fruit  and 
vegetables  in  the  world  today;  an  insect  that  has  the  widest  range  of 
host  fruits  of  any  known,  and  whose  presence  in  a  fruit  growing  region 
means  devastation  and  ruin. 


COUNTY  HOBTIOULTUBAL  COMMISSIONERS. 

By  Frederick  Maskew^  C?hlef  Deputy  Quarantine  Oflacer. 

The  central  quarantine  office  is  mainly  concerned  with  the  County 
Horticultural  Commissioners  in  their  capacity  as  State  Quarantine 
guardians,  but  the  experience  of  half  a  life  time,  spent  in  the  orchards 
and  fields  of  California — most  of  the  same  working  in  conjunction  with 
the  county  officials  upon  local  problems— created  a  lasting  feeling  of 
interest  and  fellowship  in  all  that  pertains  to  the  success  of  their  sev- 
eral functions.  It  is  with  much  pleasure  that  we  have  read  the  press 
comments  of  the  exhibits  made  by  the  Horticultural  Commissioners  at 
the  county  fairs  that  have  recently  been  held  in  different  parts  of 
this  State. 

We  have  long  held,  and  often  set  forth,  that  an  active  working 
Ijorticultural  commissioner  was  one  of  the  best  assets  any  county  could 
possess,  and  in  our  opinion,  an  annual  fair  where  the  most  progressive 
of  its  citizens  are  striving  to  advance  the  interests  of  the  county,  is  one 
good  place  at  which  to  demonstrate  the  same,  and  with  an  energetic 
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man  in  charge,  it  would  be  diflScult  for  any  other  county  office  to  rival 
it  in  point  of  general  usefulness. 

** Horticultural  Commissioner."  The  title  itself  implies  the  possible 
scope  of  the  service  of  the  office  to  the  producers  of  any  county  in 
California.  Applied  entomology  is  one  of  the  phases,  but  the  require- 
ments of  the  position  in  its  broadest  sense  call  for  a  knowledge  of  the 
soils  of  the  locality  and  their  adaptability  to  the  production  of  specific 
crops ;  the  best  means  of  maintaining  and  increasing  their  productivity 
and  the  most  economical  methods  to  be  employed  to  make  the  same 
fully  available ;  the  varieties  of  different  fruits  suited  to  the  particular 
environment  as  well  as  the  commercial  requirements  for  the  same;  a 
working  knowledge  of  the  different  grades  of  nursery  stock  and  their 
relative  values,  as  weU  as  the  principles  of  laying  out  and  planting  an 
orchard  and  the  subsequent  general  management  of  the  same;  and 
above  all,  the  ability  to  assimilate  technical  findings  on  all  these  sub- 
jects and  adapt  the  most  economic  ways  and  means  of  applying  the 
same  to  the  immediate  conditions  of  his  own  county. 
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ZEBRA  CATERPILLAR. 

(Mamcstra  picia,  Harris.) 

Order — Lepidoptera.     Family — Noctuidae. 
.    By  E.  J.  VosLER,  Assistant  Superintendent,  State  Insectarj'. 

The  zebra  caterpillar,  Mamesira  picta,  often  attracts  attention  by 
appearing  in  considerable  numbers  in  the  early  fall  on  alfalfa. 

Comstock^  describes  the  caterpillar  as  of  a  light  yellow  color  with 
three  broad  longitydinal  black  stripes,  one  on  each  side  and  the  third 
on  the  top  of  the  back.  These  stripes  on  the  sides  are  broken  by 
numerous-  pure  white  lines.     The  pupa  is  of  a  brownish  color.     The 


Fig.  381.  —  Alfalfa  stems 
show  in  iT  larvae  and  webbingr 
effects  of  Mameatra  picta. 
(Photo  by  Reeves.) 

adult  moth  has  dark  chestnut  brown  forewings  and  pale  yellow  hind- 
wings. 

The  eggs  of  this  caterpillar  are  deposited  on  the  alfalfa  leaves  and 
batch  in  a  few  days.  The  youn":  larvie  eat  the  epidermis  of  the  leaves, 
which  soon  appear  whitish  from  their  attack.  They  web  the  tops  of  the 
stalks  of  alfalfa  together,  as  shown  in  Fig.  881. 

One  may  go  through  an  alfalfa  field  and  notice  here  and  there  plants 
of  which  the  tops  are  webbed  toj^ether  and  the  leaves  presont  a  whitish 
and  dead  appearance.  In  the  young  sta«?es  the  larvje  work  in  colonies, 
and  only  on  the  upper  and  consecpiently  more  tender  portions  of  the 
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alfalfa  plant.  I  have  seen  as  many  as  fifty  small  larvae  on  one  leaf  and 
several  hundred  on  the  entire  plant.  As  they  become  larger  they  will 
scatter  to  adjoining  plants,  eating  the  leaves  as  they  go.  Fig.  382 
shows  a  larva  of  Mamestra  picfa  destroying  the  leaf  tissues  of  the  alfalfa. 
Often  at  a  radiiLs  of  several  feet  from  the  originally  infested  plant  the 
larvae  may  be  found  w^orking  on  the  leaves. 


Fig.  382. — Larva  Mamestra  picta  on  an 
alfalfa  leaf.     (Photo  by  Reeves.) 

An  interesting  note  in  connection  with  the  feeding  habits  of  this 
caterpillar  w^as  observed  in  an  alfalfa  field  at  Salt  Lake,  Utah.  Dur- 
ing the  latter  part  of  September  and  the  first  of  October,  when  the 
alfalfa  leaves  were  becoming  too  tough,  the  larvae  w^ould  migrate  to  the 
edges  of  the  field  and  feed  on  the  tender  growth  of  dock,  which  was 
very  abundant  along  the  ditch  banks.  Day  after  day  the  larvjv  were 
picked  off  the  dock,  and  each  time  a  new  number  of  well  grown  lan^ae 
appeared. 

From  September  to  October  the  caterpillars  on  becoming  full  grown 
enter  the  soil  to  pupate.  In  the  breeding  cages  a  majority  passed  the 
resting  stage  at  a  depth  of  from  4  to  6  inches.  The  winter  is  passed 
in  this  stage,  the  moths  appearing  in  the  spring.  There  are  probably 
several  generations,  but  the  last  generation  in  the  fall  is  the  one  in 
which  the  larvae  are  numerous  enough  to  attract  attention. 

At  present  the  best  method  for  the  control  of  this  pest  on  alfalfa  is 
to  go  through  a  field  picking  and  destroying  infested  tops,  which  are 
conspicuous  because  of  their  whitish  color,  when  the  larva?  are  in  the 
young  stages  and  consequently  massed  on  one  or  two  stalks.  If  the 
fields  are  pastured  at  this  time  of  the  year  very  little  damage  will  result 
from  this  insect's  attack. 


Fig.  383. — Cocoon  of  Campoplex  sp. 
on  alfalfa  slem  with  the  larval  re- 
mains of  Muihcstrn  picta.  (Photo  by 
Reeves. ) 


We  have  records  of  this  insect  occurring  in  the  Atlantic  States.  Colo- 
rado, Utah  and  California. 

Besides  alfalfa,  it  attacks  cabbage,  celery,  beets  and-^ther  jgarden 
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Very  few  natural  enemies  have  been  recorded  on  this  caterpillar.  An 
undetermined  species  of  a  tachinid  fly  has  been  reared  from  Mamestra 
picta.  A  species  of  Campoplex  of  the  family  IchneumonidcE  was  reared 
from  the  young  larva  of  Mamestra  picta,  at  Salt  Lake,  Utah.  The 
Campoplex  oviposits  in  the  very  young  larva  and  emerges  from  the  host 
at  about  the  third  stasre,  spinning  its  cocoon  below  the  host  remains. 
Fig.  383  shows  the  cocoons  of  this  parasite  and  the  remains  of  the  host. 

INJURY  AND  PROTECTION  OF  FRT7IT  FROM  FREEZING. 

By  Geo.  P.  Wbldon,  Chief  Deputy  State  Commissioner  of  Horticulture. 

One  of  the  chief  limiting  factors  in  the  production  of  fruit  through- 
out the  various  states  of  the  Union  is  frost.  It  is  true  that  there  are 
certain  sections  of  the  country  where  such  have  seldom  or  never  occurred 
to  the  detriment  of  the  fruit  crop.  Experience  of  orchardists  in  Cali- 
fornia and  elsewhere  has  led  to  the  conclusion  that  no  section,  no  matter 
how  free  it  has  been  from  killing  frosts  during  the  danger  period  of 
trees  in  the  past,  can  be  said  to  possess  immunity,  and  there  may  come 
a  time  when  the  temperature  will  drop  so  low  that  buds,  blossoms  and 
fruit,  if  not  trees,  must  succumb.  There  are,  of  course,  many  places 
where  fine  fruit  is  grown  during  favorable  seasons  that  are  visited  by 
killing  frosts  periodically,  and  the  chances  for  and  against  raising  a 
crop  are  about  even.  Such  sections  do  not  offer  the  best  advantages  for 
commercial  orcharding  unless  some  practical  means  of  protecting  the 
crop  during  the  danger  period  may  be  employed. 

Period  of  Greatest  Danger  from  Killing  Frosts. 

In  the  case  of  deciduous  fruits,  the  injury  is  usually  done  either  to 
the  buds,  blossoms  or  small  fruit  in  the  early  spring,  about  blassoming 
time,  although  a  severe  freeze  during  the  winter  season  may  kill  the 
buds.  In  the  case  of  citrus  trees,  freezing  temperatures  any  time  during 
the  winter  or  spring  season  may  result  in  the  destruction  of  the  fruit, 
while  the  buds  of  well-ripened,  perfectly  dormant  deciduous  trees  will 
often  stand  temperatures  ranging  from  10°  to  30'^  or  more  below  zero. 
The  period  of  greatest  danger,  as  far  as  deciduous  fruits  are  concerned, 
corresponds  pretty  closely  to  the  time  from  when  the  buds  begin  to  swell 
in  the  spring  until  the  fruit  (apples  or  peaches)  has  reached  a  diameter 
of  a  half  inch.  This  time  is,  of  course,  subject  to  variations  in  climate, 
due  to  altitude  or  local  conditions. 

Bud  Injury. 

Winter  or  early  spring  injury  to  buds  may  be  detected  by  a  discolored 
area  seen  in  the  center  upon  cutting  them  open.  The  pistil  or  central 
organ  of  the  blossom  is  usually  the  first  part  to  freeze  and  once  frozen 
fertilization  is  rendered  inij)()ssible.  Blossoms  so  injured  will  sometimes 
develop,  and  the  trees  will  ctmie  out  in  blosscmi  and  be  just  as  beautiful 
as  if  nothing  had  happened.  An  examination  of  such  blossoms  will  show 
the  blackened  pistil  in  the  center,  and  if  any  fruit  develops,  it  nuist  ])e 
from  blassoms  which  escaped  this  injury  or  which  developed  later.  A 
peculiar  form  of  freezing  of  apple  blossoms  which  has  come  to  my  notice 
in  another  state  destroys  the  petals  entirely.  The  rest  of  the  parts  of 
the  blossom  develop  normally ;  fertilization  takes  Pj^Hce^^is  ([§^^^[\^  ^ 
good  crop  of  fruit  may  set  on  the  trees.  ^  '^^    ^  o 
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Pruit  Injury. 


Often  fruit  develops  from  frost-injured  blossoms,  but  probably  never 
except  when  fertilization  has  taken  place  prior  to  the  injury.  It  is  a 
very  common  thing  to  find  seedless  apples  or  pears  during  a  se^ison 
following  a  freeze  at  blossoming  time  or  shortly  afterward.    Fig.  384  is 


Fig.  384. — Normal   shapecT  Bellflower  on   right:   abnormal  Bellflower  on  left  because 
of  frost  Injury.     (Original.) 


Fig.  3S5.- 


-Normal  sluir<^<l  Bellflower  on  rig:ht  contains  well  developed  seeds;  abnormal 
frost  injured  Bellflower  on  left  has  none.      (Original.) 


a  picture  taken  of  two  Bellflowers  picked  from  the  same  tree.  One 
apple  is  almost  true  to  the  type  of  this  particular  variety;  the  other  is 
very  much  flattened  and  distorted.  ]\Iost  of  the  apples  in  the  orchard 
where  these  were  picked  resembled  the  latter,  and  it  was  diflBcult  to  find 
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a  typical-shaped  Bellflower.  All  apples  of  this  shape  were  seedless. 
This  trouble  might  easily  be  confused  with  distortion  of  apples  from  the 
attack  of  purple  apple  aphis.  This  pest  always  leaves  the  apples  small 
and  misshapen,  but  well-formed  seeds  are  present.  Pig.  385  shows  the 
same  two  apples  as  in  Pig.  384,  which  have  been  cut  open.  A  well- 
developed  seed  is  shown  in  the  core  of  the  typical-shaped  apple,  while 
the  other  one  has  none.  Pigs.  386  and  387  show  distorted  Bartlett  pears 
which  were  injured  by  a  spring  freeze  and  which  have  developed  no 
seeds. 

Another  form  of  injury  to  fruit  is  the  so-called  frost  russet  illustrated 
in  Pig.  388.  The  russeting  very  frequently  shapes  itself  in  a  band 
about  the  fruit,  but  in  some  cases  may  occur  in  the  calyx  and  stem 
cavities.  This  injury  is  very  commonly  confused  with  that  resulting 
from  thrips  or  blister  mite  on  pears,  and  scab  or  Bordeaux  injury  on 
both  pears  and  apples  and  various  other  things.  The  presence  of  the 
characteristic  bands  as  illustrated  is  a  sure  indicai;ion  of  frost  injury. 

Leaf  Injury. 

A  peculiar  crumpling  or  blistering  of  the  leaves  of  deciduous  fruit 
always  follows  severe  spring  freezes.  The  epidermis  of  the  leaf  may 
separate  from  the  inside  portion  wherever  these  blisters  occur.  Such 
leaves  are  apt  to  turn  yellow  and  drop  very  early  in  the  season.  This 
form  of  injury  is  not  serious. 

Susceptibility  of  Varieties.    , 

Some  varieties  of  apples,  pears,  peaches,  cherries,  as  the  case  may  be, 
will  stand  much  more  freezing  than  others.  Again,  some  varieties  will 
blossoni  much  later  than  others,  thus  escaping  a  frost  that  would  injure 
earlier  blossoming  varieties.  It  is,  therefore,  wise  for  the  orchardist 
who  lives  in  sections  of  killing  spring  frosts  to  select  the  hardiest;  and  in 
some  cashes  preference  should  be  given  to  late  blooming  varieties.  As 
an  illustration  of  this  fact  the  Rome  Beauty  and  Jeniton  apples  bla^som 
much  later  than  the  Ben  Davis  and  Jonathan,  consequently  often  escape 
injury  when  the  latter-named  varieties  are  killed  by  a  freeze  coming 
about  blossoming  time. 

Frost  Protection. 

.  It  is  safe  to  say  that  tlie  orchard' which  is  well  cared  for  in  general 
is  fess  liable  to  injury  from  freezing  than  the  one  whicl\  is  neglected. 
The  first  point  which  should  be  emphasized,  then, -in  conrtoetion  with 
protecting  the  orchard  from  killing  'frosts  is  proper  care..  Cultivation, 
pruning,  fertilization,  irrigation  and  spraying  are  all  necessary  at  cer- 
tain times  for  the  best  development  ol  trees,  including  the  fruit  buds. 
If  the  bud^  can  go  into  the  winter  in  perfect  condition,^ there  is  every 
reason  to  believe  that  they  will  stand  more  than  they  would  if  devitalized 
because  of  unhealthy  trees. 

Smudging. 

It  has  long  been  known  that  there  is  little  danger  from  killing  frosts 
on  a  cloudy  night.  This  fact  has  led  to  a  belief  that  the  same  protection 
afforded  by  the  clouds  can  be  produced  artificially  by  means  of  smoke. 
With  this  idea  in  view,  various  materials  which  in  burning  will  produce 
much  smoke  have  been  burned  in  orchards  during  frosty  nights.    This 

Digitized  by  VjOOQ IC 


718 


THE   MONTHLY    BULLETIN. 


method  of  protection  is  known  as  smudging,  and  is  fast  giving  way  to 
the  better  method  of  heating.  It  is  probable  that  light  frosts  have  been 
warded  off  by  means  of  such  smudges,  or  at  least  a  sufficient  blanket  has 
been  formed  over  an  orchard  in  the  early  morning  to  prevent  the  rapid 


Fio.  386. — Poorly  shaped  Bartlett  pears  Injured  by  freezing^.      (Original.) 


Fio.  387. --Pears  shown  In  Fig.  386  cut  open  to  show  that  they  are  seedless.     (Original.) 

thawing  of  the  blossoms  which,  if  thawed  out  too  rapidly,  are  sure  to  be 
killed.  It  is  now  thought  that  smudging  in  itself  is  of  little  value,  and 
many  of  the  successful  orchard  heaters  now  in  use  are  designed  to  utilize 
as  much  of  the  fuel  as  passible ;  the  more  complete  the  combustion  the 
better  they  are  thought  to  be.  ^  ^ 
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Orchard  Heating. 

While  there  are  still  many  problems  in  connection  with  orchard  heat- 
ing yet  to  be  solved,  it  is  now  generally  conceded  that,  under  certain 
conditions  at  least,  a  crop  of  fruit,  citrus  or  deciduous,  can  be  saved, 
even  though  the  temperature  falls  as  much  as  15°  below  freezing.  Dur- 
ing spring  freezes  of  four  different  seasons  in  Colorado,  the  writer  had 
abundant  opportunity  to  study  the  various  operations  of  the  orchard 
heating  business  in  time  of  action,  and  the  effect  of  such  heating  in 
saving  fruit.  The  first  practical  demonstration  of  what  could  be  accom- 
plished was  made  in  the  spring  of  1908.  Three  or  four  different  parties 
had  previously  purchased  some  of  the  Bolton  orchard  heaters,  which 
at  that  time  were  manufactured  in  California.  By  the  use  of  these 
small  lard-pail  pots,  as  they  were  called,  which  held  about  three  quarts 
of  oil,  these  men  succeeded  in  saving  a  considerable  amount  of  fruit. 
The  demonstration  was  a  perfect  one,  for  only  in  the  heated  areas  was 
there  any  fruit.     Before  this  time  there  were  orchards  in  California 


Fio.  388. — Frost  russet  band  of  apples.     (Orlgrlnal.) 

where  heaters  had  been  used.  The  Limoneira  Company  had  done  con- 
siderable work  along  this  line,  and  had  used  wire  baskets  for  burning 
coal  with  more  or  less  success.  The  fact  that  it  was  possible  to  save  a 
crop  of  fruit  by  burning  coal  or  oil  in  containers  led  to  the  making  and 
patenting  of  a  great  many  types  of  heaters,  practically  any  one  of  which 
will  do  the  work,  provided  that  the  necessary  amount  of  fuel  is  burned. 
Both  coal  and  oil  have  given  satisfaction,  but  the  latter  is  preferred  by 
mOvSt  orchardists.  In  California,  where  oil  is  so  cheap  and  coal  so  high, 
it  does  not  seem  as  though  any  one  would  be  justified  in  purchasing  coal 
heaters.  It  would  not  be  policy  to  recommend  any  particular  make  of 
heater  in  this  article.  In  general,  the  reservoir  type  of  oil  heater  is  the 
most  satisfactory.  One  can  scarcely  afford  to  purchase  heaters  and 
other  equipment  for  the  work  and  then  fail  because  of  an  insufficient 
supply  of  oil.  Of  course,  it  is  possible  to  refill  small  heaters,  or  to  have 
a  reserve  supply  of  them  on  hand,  but  such  entails  extra  work  and 
expense  at  time  of  heating  when  it  is  often  hard  to  g^t^^^^^^rtA^fijp 
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Placement  of  Heaters  in  Orchard. 

One  heater  for  each  tree  is  the  number  ordinarily  used.  Thej^  are 
commonly  placed  in  the  center  of  the  rectangle  formed  by  four  trees. 

When  to  Light. 

Firing  should  begin  before  the  temperature  has  reached  the  danger 
point,  the  object  being  to  keep  it  at  a  certain  point  rather  than  to  let 
it  drop  below  and  then  try  to  raise  it  again.  For  example,  it  is  much 
easier  to  maintain  a  temperature  of  32°  when  the  outside  temperature 
is  25°  than  it  is  to  raise  it  to  32°  after  it  has  dropped  down  tx)  25°. 
While  fruit  buds  or  blossoms  may  stand  this  temperature  for  a  short 
time,  it  is  never  safe  to  let  it  get  so  cold. 

Keep  Firing  Well  After  Sunrise. 

Many  a  crop  of  fruit  has  been  lost  because  fuel  played  out,  or  because 
men  became  tired  or  careless  and  let  fires  go  down  at  daybreak.  The 
coldest  period  is  very  often  about  sunrise  and  the  heaviest  firing  is 
necessary  at  this  time. 

Use  Only  Tested  Thermometers. 

To  depend  upon'  a  twenty-five  cent  thermometer  in  the  orchard- 
heating  business,  when  thousands  of  dollars  are  at  stake,  is  inexcusable 
foolishness,  and  yet  such  has  often  been  done.  Not^iing  but  reliable, 
tested  thermometers  should  be  used  in  this  important  work.  Several 
should  be  used  and  placed  in  different  parts  of  the  orchard,  as  there  may 
be  quite  a  temperature  variation  in  a  short  distarwje.  Electric  alarms 
may  be  used,  but  it  is  more  satisfactory  in  actual  practice  to  have  reliable 
men  to  watch  the  thermometers  and  record  temperatures  every  few 
minutes  during  the  time  of  expected  freeze.      "    » '^* 

Success  Means  Hard  Work, 

Our  present  knowledge  of  frost  fighting  with  orchard  heaters  is  not 
such  that  it  can  be  recommended  under  all  conditions.  With  the  tem- 
peratures that  we  usually  have  during  the  period  of  spring  and  winter 
freezes  in  California,  it  is.  safe  to  say  that  the  man  who  is  willing  to 
observe  all  the  details  and  who  is  not  afraid  of  the  hardest  kind  of  work 
will  succeed.  Not  every  man  who  has  orchard  heaters  does,  neither 
does  every  man  who  sprays  make  a  success  of  that  operation.  Orchard 
heating,  if  it  is  done  at  all,  should  be  done  rightly,  or  else  all  labor  and 
expense  may  be  thrown  away.  No  one  who  is  looking  onlj^  for  the  easy 
jobs  should'have  anything  to  do  with  this  work. 

REPORT  OP  DOCTOR  O.  HAROLD  POWELL,  MANAGER  OP  THE 
CALIPORNIA  FRUIT  GROWERS'  EXCHANGE. 

By  A.  J.  Cook,  State  Commissioner  of  Horticulture. 

This  report  is  full  of  encouragement.  It  shows  the  value  of  this  great 
co-operative  association,  demonstrates  completely  success  in  what  was 
at  first  thought  to  be  a  most  serious  calamity,  and  must  give  to  all  citrus 
growers  renewed  courage. 

The  estimated  crop  at  the  beginning  of  the  y^f^.'^^^e^Q^^|^912, 

igi  ize     y  Q 


THE   MONTHLY   BULLETIN.  721 

was  thirty-four  thousand  carloads,  or  13,250,000  boxes.  Never  before 
was  the  estimate  so  large. 

The  heavy  November  winds  destroyed  ten  per  cent  of  the  crop,  and 
the  unprecedented  freeze  of  January,  1913,  still  further  reduced  it,  so 
that  only  12,445  carloads  were  sent  to  market.  We  see  by  this  that  over 
60  per  cent  of  the  crop  was  destroyed. 

This  colossal  misfortune  was  heralded  throughout  the  country,  and 
without  the  Exchange  the  showing  given  in  this  report  would  not  have 
been  possible. 

As  a  result  of  the  double  loss,  only  37  7/10  per  cent  of  the  estimated 
shipment  for  the  year  was  sent  to  market  by  the  Exchange.  This 
amounted  to  61^  per  cent  of  the  total  shipment  from  the  State  during  the 
season.  Indeed,  it  surpassed  the  percentage  of  any  previous  year.  In 
1905  the  Exchange  marketed  only  47  per  cent  of  the  total  crop,  but  has 
speedily  increased  from  that  time  until  now. 

The  freeze  of  course  resulted  in  a  shortage  of  citrus  fruits,  and  so 
prices  ruled  high.  The  cash  returns  exceed  $13,500,000,  an  average  of 
$2.75  per  box.  This  is  50.2  per  cent  higher  than  the  average  for  the 
past  eight  years. 

It  will  be  remembered  that  Mr.  Frank  F.  Chase,  of  Riverside,  dis- 
covered a  method  of  segregating  the  frozen  and  unfrozen  fruit.  It  is  a 
gratifying  fact  that  only  one  third  of  one  per  cent  brought  **red  ink'' 
returns.  Notwithstanding  the  great  freeze,  98.25  per  cent  brought  a 
cash  return  after  all  expenses  were  paid.  The  one  third  of  one  per  cent 
were  probably  those  sold  immediately  after  the  disastrous  frost. 

The  total  cost  of  marketing  each  box  of  fruit  the  present  season  was 
7^  cents,  or  only  2  per  cent  of  the  gross  sales.  This  is  16  per  cent  less 
than  that  of  the  previous  year,  owing  to  better  prices  this  present  season. 
Surely,  farmers  can  do  business.  This,  however,  is  only  the  cost  of 
maintaining  the  central  exchange.  If  we  add  the  cost  of  maintenance 
of  the  district  associations,  the  entire  cost  is  less  than  2J  per  cent  of  the 
gross  sales.  Doctor  Powell  adds  that  this  is  less  than  the  cost  of  market- 
ing any  agricultural  product  in  America  other  than  this.  The  usual 
cost  is  not  less  than  5  per  cent  and  more  often  reaches  10  per  cent  or 
even  more. 

The  total  losses  during  the  y^ar  from  bad  debts,  etc.,  were  $380.70,  or 
less  than  1/333  of  one  per  cent,  of  the  cash  returns  to  the  growers. 
Since  1904  the  net  returns  paid  by  the  Exchange  to  growers  has  been 
$131,000,000;  the  total  losses  $5,731.21,  or  less  than  1/200  of  one  per 
cent.  Does  this  not  show  that  farmers  can  do  business  ?  Co-operation 
has  won  out. 

The  shipments  this  season  after  the  disastrous  freeze  were  53  per  cent 
of  those  of  the  previous  year,  and  the  f .  o.  b.  cash  proceeds  79  per  cent. 
After  deducting  all  expenses  of  whatsoever  kind,  the  growers  received 
85  per  cent  of  the  amount  paid  them  the  previous  year.  The  f .  o.  b. 
average  price  this  season  was  47  per  cent  above  that  of  last  season.  So 
well  was  the  business  conducted  by  the  Exchange  that  thouf^h  the 
amount  of  fruit  sold  was  so  greatly  reduc^Hl,  yet  the  cost  to  the  growers 
was  only  ^  of  a  cent  per  box  above  that  of  last  year. 
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A  SERIOUS  PHILIPPINE  ORANGE  MOTH. 

Prays  citri  Mill. 

(Prays  nephdomima  Meyrick.) 

By  E.  O.  Essio,  Secretary  State  Commission  of  Horticulture. 

Prof.  C.  F.  Baker^  continues  to  show  his  keen  interest  in  the  protec- 
tion of  California  horticulture  by  his  many  reports  to  the  State  Com- 
mission of  Horticulture  relative  to  the  serious  insect  pests  in  the 
Philippine  Islands,  which  should  be  intercepted  in  quarantine.  Of  all 
enumerated,  he  has  called  particular  attention  to  a  small  moth,  con- 
cerning which  he  writes:  **The  little  moth  works  in  a  variety  of  native 
orange  here,  called  the  *cajel.'  It  practically  makes  a  gall  in  the  rind, 
causing  a  tumor-like  swelling  that  is  always  open  at  the  outside,  and 
which  does  not  seem  to  penetrate  the  pulp  at  all.  I  get  large  and  small 
moths  from  these  galls.     It  is  apparently  a  new  pest  of  oranges  and 


Fig.  389. — Rind  of  "cajel"  oranpe  showing  tumors  made  by  the  larva  of  Prays 
citri  Mill.     Twice  enlarged.     (Original.) 

seems  to  be  widely  distributed,  and  should  be  taken  account  of  in  quar- 
antine work.  The  determination,  Prays  citri  Mill.,  of  which  Prays 
nephdomima  Meyrick  is  a  synonym,  came  through  Busch  from  Mevrick 
himself. '^ 

The  larva^  of  this  moth  live  just  benc^ath  the  rind  next  to  but  not  in 
the  pulp.  They  produce  ^all-like  tumors,  which  remain  opened  at  the 
tips.  (Fig.  389.)  These  tumors  are  often  exceedingly  numerous  and 
may  almost  cover  the  entire  surface  of  the  orange.  Both  the  appearance 
and  keeping  qualities  of  the  fruit  are  thus  destroyed,  as  the  openings 

'Profpssor  of  Agronomy,  Collego  of  Agriculture,  University  of  the  Philippines,  Los 
Banos,  P.  I. 
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are  very  repulsive  to  the  sight  and  afford  excellent  germinating  places 
for  destructive  fungi,  which  are  always  abundant.  The  tumors  are 
often  scarcely  perceptible  in  height,  while  many  protrude  one  fourth  of 
an  inch.  The  opening  is  usually  about  one  eighth  of  an  inch  in 
diameter.  The  larvae  are  small,  rarely  attaining  a  length  of  more  than 
one  fourth  of  an  inch.  They  are  light  yellow  or  whitish,  and  have  the 
head,  two  small  spine  areas  on  the  dorsum  of  the  prathorax,  two  similar 
areas  on  each  of  the  mesothorax  and  metathorax,  and  the  tip  of  the 
abdomen  dark  brown.  The  body  is  covered  with  many  colorless  hairs, 
which  are  not  visible  to  the  unaided  eye. 

The  adult  moths,^  as  previously  stated  by  Prof.  Baker,  are  of  two 
distinct  sizes,  the  largest  being  three  eighths  of  an  inch  long  and  the 
smaller  about  half  as  large.  The  general  color  is  light  grayish-brown, 
with  large  and  distinct  dark  marking  upon  the  front  wings.  The  body, 
legs  and  antennae  are  light,  as  are  the  hind  wings,  which  have  large 
marginal  fringes.  Under  certain  lights  there  is  a  bright  blue  iridescence 
to  the  color  of  the  wings  and  body. 

As  there  is  apparently  no  way  of  importing  this  pest  except  with  the 
fruit,  the  danger  of  introducing  it  to  California  is  greatly  reduced  by 
the  quarantine  laws  which  are  being  maintained  against  all  countries 
where  the  fruit  flies  (Trypetidce)  are  known  to  exist.  However,  the 
recognition  of  such  a  pest  by  quarantine  inspectors  may  prevent  its 
introduction  from  some  other  section  of  the  world  where  these  laws  do 
not  apply. 

*The  material  from  which  these  descriptions  are  made  was  furnished  by  Prof.  C.  F. 
Baker. 
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GENERAL  NOTES. 


AN  INTERESTING  INTRUDER. 

When  we  remember  that  there  are  more  insects,  probably  more  beetles 
{Coleoptera)y  than  there  are  of  all  other  species  of  animals  of  all  the 
groups,  we  may  not  wonder  that  the  student  of  this  class  of  animals 
is  constantly  running  against  surprises.  An  insect  puzzle  has  just  come 
to  us  here.  Mr.  S.  H.  Essig,  Horticultural  Inspector  of  Ventura  County, 
sends  in  a  large  number  of  snout  beetles,  or  weevils,  which  were  found 
doing  no  little  damage  to  the  tender  foliage  of  the  apricot  trees.  These 
prove  to  be  otiorhynchids,  or  not  very  distant  relatives  of  Fuller's  rose 
beetle,  Aramigus  fulleri.  This,  strange  as  it  may  seem,  is  a  species 
entirely  new  to  science,  so  far  as  we  can  determine.  The  puzzle  is  just 
here:  How  could  a  new  species  come  upon  us  all  at  once  in  large 
numbers  ?  Is  it  an  importation,  or  has  it  come  upon  the  apricot  from 
some  wild  plant  of  our  own  State?  In  either  case  we  should  suppose 
that  some  keen-eyed  entomologist  would  have  ** spotted"  it  before  this. 

It  will  be  remembered  that  Fuller's  rose  beetle  was  discovered  only 
a  comparatively  short  time  ago.  Yet  it  is  now  a  pest  to  be  reckoned 
with,  both  as  a  larva  and  as  an  imago. 

Fortunately  this  new  pest  does  not  come  till  midsummer,  when  the 
season's  growth  is  well  advanced,  and  so  partial  defoliation  is  less  dam- 
aging than  earlier  in  the  season. 

The  larvse  of  Aramigus  fulleri  feeds  upon  the  roots  of  roses,  rasp- 
berries, blackberries  and  other  rosaceous  plants,  and  often  does  serious 
mischief.  It  will  be  interesting  to  know  where  this  new  pest  works  in 
the  larval  or  grub  stage. 

A  word  as  to  remedial  measures  against  this  new  pest.  In  case  the 
larva  works  on  the  roots  of  cultivated  plants  then  bisulphide  of  carbon, 
which  has  been  used  successfully  against  the  grubs  of  Fuller's  rose 
weevil,  would  doubtless  serve  as  a  remedy.  It  is  a  well-known  fact  that 
most  weevils  when  jarred  fall  to  the  ground,  and  that  all  leaf -eaters  are 
poisoned  by  use  of  lead  arsenate  as  a  spray.  By  use  of  the  jarring 
method — trapping  the  insects — I  saved  my  plum  crop  in  Michigan 
entirely  for  years,  while  neighbors  who  gave  no  heed  to  the  Curculio 
lost  all.  Lead  arsenate,  three  pounds  to  fifty  gallons  of  water,  is  a  cheap, 
effective  poison.  This  is  a  mixture  and  not  a  solution,  and  so  should  be 
stirred  so  as  to  keep  it  uniform.  In  case  insects  are  very  numerous, 
this  last  may  seem  to  be  ineffective,  as  the  multitudes  killed  by  the 
poison  are  at  once  replaced  by  other  multitudes  ready  to  take  their  place 
and  meet  their  fate. 

This  often  happens  when  we  use  the  arsenical  mixtures  to  kill  the 
rose  chafer,  Macrodactylus  sithspinosus,  of  the  eastern  states.  In  all 
such  eases,  where  we  use  poisonous  sprays,  we  must  apply  with  force 
so  Jis  to  reach  all  the  foliage. — A.  J.  Cook. 
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A  NEW  METHOD  OF  DESTROYING  WOOLLY  APHIS. 

M.  A.  Cadoret,  of  France,^  has  discovered  a  new  method  of  destroying 

woolly  aphis  on  fruit  trees.    It  consists  in  painting  the  attacked  parts 

with  a  mixture  composed  of : 

Linseed  oil 7  pounds 

White  lead 11  pounds 

White  zinc 1  pound 

Turpentine 1  pound 

Boil  together  the  first  three  for  ten  minutes  and  allow  to  cool,  after 
which  add  the  turpexitine  and  apply  with  brush  in  spring  and  autumn. 

In  many  sections  where  large  knots  are  produced  by  this  pest,  it  might 
be  well  to  give  this  method  a  trial  yet  this  year. — E.  O.  EssiG. 

THE  ROSE  APHIS. 

In  the  Review  of  Applied  Entomology,  Series  A,  Vol.  I,  Part  8,  page 
271,  1913,  there  is  a  review  of  some  experiments  on  the  rose  aphis,  con- 
ducted by  T.  Peneau  in  Prance.  He  calls  particular  attention  to  the 
destruction  of  the  eggs  in  winter  by  painting  the  stems  with  lime  or 
with  a  mixture  of  quicklime  5  parts,  sulphate  of  iron  3  parts,  water 
50  parts  (all  by  weight).  A  mixture  which  he  claims  is  better  than 
either  of  the  above  is  called  Melange  de  Balbiani,  and  is  made  as  follows : 
Dissolve  7  pounds  of  naphthaline  in  5  pounds  of  coal  tar ;  add  24  pounds 
of  slaked  lime ;  gradually  add  water  until  there  are  10  gallons  of  spray. 
These  materials  are  applied  in  June. 

It  might  be  well  to  experiment  with  the  last  spray  as  a  means  of 
destroying  the  eggs  of  the  rosy  and  green  apple  aphids,  which  are  so 
serious  in  California.— E.  O.  Essig. 

THE  WATSONVILLE  APPLE  SHOW. 

The  exposition  at  Watsonville,  October  6th  to  14th,  was  a  pronounced 
success.  The  pageantry  feature  was  strikingly  attractive;  the  feature 
exhibits  most  original,  very  ingenious  and,  like  the  pageants,  must  have 
required  days  of  hard  work.  These  were  in  the  hands  of  the  school 
children  of  the  county,  and  the  writer  has  rarely,  if  ever,  seen  anything 
to  equal  them.  The  wholesome  attractions  other  than  the  exhibits  war- 
ranted the  exceptionally  large  attendance. 

A  noticeable  reform  over  the  exhibit  of  last  year  was  the  omission  of 
carload  lots.  Is  it  not  much  more  important  to  exhibit  single  boxes, 
five-  and  ten-box  displays,  as  these  attract  the  attention  of  the  small 
grower  and  growers  rather  than  of  the  dealers  ? 

Messrs.  Rowe  of  Michigan  and  Olwell  of  Rogue  River  Valley,  Oregon, 
who  acted  with  the  writer  as  judges  at  the  Exposition,  commented  very 
favorably  upon  the  quality  of  the  fruit.  Mr.  Rowe,  who  has  acted  as 
judge  at  all  of  these  Watsonville  expositions,  stated  that  there  was  a 
marked  improvement  each  year,  which  gives  clear  warrant  to  such 
exhibitions,  costly  though  they  may  be  in  time  and  money. 

Two  peculiarities  of  this  Apple  Show  are  most  interesting:  One,  the 
splendid  apples  coming  from  our  mountain  counties  where  the  altitude 


>Rev.   Appl.  Ent.  Vol.  I,  Ser.  A,  Part  8,  p.   274,  Aug.,   1913 
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is  high  and  the  winter  temperature  low.  Especially  fine  was  the  exhibit 
from  Inyo  County.  One  of  the  judges  remarked  that  everything  in 
that  exhibit  should  take  a  prize.  The  display  from  Humboldt  County 
was  also  greatly  admired.  Second,  the  diversity  of  products  which  we 
can  get  almost  in  any  county  of  California. 

In  an  automobile  drive  we  noticed  some  of  the  orchards  excellently 
well-cultivated ;  others,  not  so.  These  last,  with  a  large  growth  of  weeds, 
were  certainly  losing  great  quantities  of  water,  carried  off  by  trans- 
piration, which  they  could  illy  afford  to  lose. 

Evidently  many  props  had  been  used  to  hold  up  the  great  crop  and 
to  prevent  breaking  of  branches.  Would  not  more  att^iition  to  pruning 
and  thinning  of  fruit  do  away  with  this  necessity  of  using  props,  and 
so  permit  cultivation  and  destruction  of  weeds  ? 

It  is  certainly  true  that  this  year's  display  of  exhibits  at  Sebastopol 
and  Watsonville  fully  demonstrates  the  value  of  such  expositions. — 
A.  J.  Cook. 

TWO  SPRAT  TORWJLM  FOR  FRUIT  FLIES. 

In  the  work  of  controlling  the  olive  fruit  fly  in  France,  S.  Seelsi* 
gives  two  important  spray  formulae  which  have  become  very  noted  in 
that  country,  and  which  may  prove  of  value  in  the  control  of  the  few 
fruit  flies  known  in  this  country.    They  are  as  follows : 

^Review  of  Applied  Ent  Vol.  I,  Ser.  A,  Part  8,  p.  271,  Aug.,  1913. 

Bartase  Formula. 

Molasses 20  pounds 

Arsenate  of  potash 4  pounds 

Water 20  gallons 

De  Cillis  Formula. 

Molasses 130  pounds 

Honey 62  pounds 

Glycerine 4  pounds 

Arsenate  of  soda 4  pounds 

Water 20  gallons 

The  spraying  should  be  done  thoroughly,  great  care  being  taken  to 
see  that  all  of  the  leaves  are  wet. — E.  0.  Essio. 

SOME  INTERESTING  FRUIT  FLIES. 

Prof.  C.  P.  Baker  has  made  some  remarkable  discoveries  in  the 
Philippine  Islands  with  regard  to  fruit  flies,  which  are  worthy  of  note 
here.  The  melon  maggot,  Dacus  cuciirhifce  Coq.,  is  abundant  there. 
Da<'us  fernigineus  Fab.,  as  has  been  previously  reported  there,  proves 
to  be  Dacus  ferrugincus  var.  pcdesiris  Bezzi.  The  most  interesting  fly, 
the  maggots  of  which  he  found  swarming  in  wild  oranges,  proved  to  be 
a  new  genus  and  a  new  species  which  Bezzi  named  Monacrostichus 
citricola. 

Prof.  R.  W.  Doane,  of  Stanford  University,  has  recently  collected  the 
Queensland  fruit  fly,  Dacus  zonaius  Coq.,  on  the  Island  of  Tahiti. 

Specimens  of  all  the  above  species  are  in  the  collection  of  the  State 
Commission  of  Horticulture. 

All  of  these  fruit  flies  are  serious  pests,  so  these  records  are  of  great 
value  to  the  horticultural  quarantine  departments  of  the  state  work. — 

E.  0.  ESSIG.  Digitized  by  Google 
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CALIFORNIA  NURSERYMEN'S  CONVENTION. 

The  meeting  of  the  California  Nurserymen  was  well  attended,  and 
the  program  very  interesting  and  instructive.  One  rarely  listens  to  so 
excellent  a  program. 

The  large  attendance  of  county  horticultural  commissioners  was  very 
gratifying.  The  mingling  of  these  commissioners,  the  fruit  growers 
and  the  nurserymen,  will  tend  toward  that  harmony  of  thought  and 
feeling  which  is  indispensable  to  the  best  practice. 

We  have  only  to  taaow  our  .Calif ornians  in  each  of  these  classes  to 
feel  sure  that  any  want  of  accords  results  from  lack  of  acquaintance. 
Such  meetings  will  aid  greatly  to  secure  uniform  horticultural  laws, 
ordinances  and  practice. — A.  J.  Cook. 

F0RMX7LS  FOR  PRESERVING  FRXTIT. 

The  specimens  to  be  preserved  'should  be  the  most  perfect  obtainable, 
free  from  all  blemishes  and  imperfections.  In  most  cases  fruit  of  a 
fair  degree  of  ripeness  is  better  than  partly  green  specimens. 

Exhibition  jars  should  be  of  clear,  white  glass,  preferably  with  ground 
glass  stoppers.  The  tall  cylindrical  form  is  desirable,  especially  for  the 
smaller  fruits. 

The  sorted  fruit  is  first  carefully  placed  in  the  jar,  which  is  then 
filled  with  clear  water.  After  standing  a  short  time,  the  water  should 
be  poured  off,  so  as  to  remove  all  particles  of  dirt  from  the  jar  and 
contents.  The  jar  may  then  be  filled  with  the  preserving  fluid  and  kept 
in  a  dark,  cool  place  until  the  time  for  exhibition.  Frequent  examina- 
tion should  be  made  to  determine  how  well  the  fruit  is  keeping.  If  the 
liquid  becomes  colored  from  the  fruit,  it  should  be  poured  off  and 
replaced  by  fresh  fluid. 

The  following  formulas  have  been  successfully  used  at  the  Colorado 
Agricultural  College,  especially  with  plums,  grapes,  cherries,  currants 
and  gooseberries: 

Formalin,  5  parts ;  saturated  solution  of  common  table  salt,  10  parts ; 
water  (boiled  and  cooled)  enough  to  make  100  parts.  This  may  be  made 
up  by  measures  as  follows:  Formalin,  1  pint;  salt  solution,  2  pints; 
water,  17  pints. 

When  made  up,  the  solution  will  keep  indefinitely.  Another  solution 
weaker  in  formalin  has  also  been  used  here  satisfactorily.  The  propor- 
tions are:  Formalin,  3  parts;  salt  solution,  10  parts;  water  enough  to 
make  100  parts. 

For  raspberries,  the  following  mixture  is  recommended:  Formalin, 
1  part ;  glycerine,  10  parts ;  water,  89  parts.  Strawberries  may  be  pre- 
served fairly  well  in  a  saturated  solution  of  common  salt,  and,  better 
still,  in  a  fluid  composed  of  formalin,  1  ounce ;  alum,  1  drachm ;  glycerine, 
5  ounces ;  water,  3  pints. 

Red  currants  keep  best  in  a  solution  of  corrosive  sublimate,  1  part ; 
glycerine,  10  parts ;  water,  90  parts. 

The  corrosive  sublimate  must  be  dissolved  in  hot  water  and  the  solu- 
tion and  fruit  preserved  in  it  should  be  labeled  poison,  as  it  is  very 
deadly  if  swallowed. 

The  glass  stoppers  of  bottles  and  jars  may  be  made  r^rfecth'.  tight 
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by  smearing  the  ground  surface  with  a  small  amount  of  light  colored 
vaseline.  This  will  also  prevent,  in  great  measure,  the  sticking  of  the 
stoppers  when  it  is  desired  to  remove  them. 

OITBUS  CROP  ESTIMATE. 

The  following  estimate  for  the  citrus  crop  has  been  received  from 
G.  Harold  Powell,  manager  of  the  California  Fruit  Growers'  Exchange, 
under  date  of  November  4,  1913 : 

The  estimates  or  oranges  and  lemons  made  by  the  Exchange  shippers 
at  all  of  the  different  shipping  points  indicate  a  crop  for  the  State  of 
38,000  to  40,000  carloads.  This  estimate  would,  of  course,  be  changed 
one  way  or  the  other,  depending  upon  climatic  conditions  from  now  on. 
The  indications  are,  however,  that  there  will  be  about  33,000  or  35,000 
cars  of  oranges  and  approximately  4,500  cars  of  lemons.  Of  the 
oranges,  these  preliminary  estimates  show  about  8,000  cars  of  Valencias 
and  23,000  to  25,000  cars  of  Navels.  There  are  usuaUy  from  1,500  to 
2,000  cars  of  other  varieties  of  oranges.  Of  course  these  estimates  are 
preliminary,  but  they  are  based  on  accurate  individual  estimates  of  the 
growers  in  the  different  sections. 

SPRAYING  TO  CONTROL  TOMATO  THRIPS. 

In  the  report  of  the  Florida  Agricultural  Experiment  Station  for 
1912,  issued  March,  1913,  pp.  61-62^  R.  T.  Watson  has  published  some 
interesting  things  regarding  spraying  for  the  tomato  or  grain  thrips, 
Euthrips  tritici  Fitch.  He  found  that  the  majority  of  the  tomato  blos- 
soms, instead  of  setting  fruit,  turned  yellow,  and  if  touched  dropped 
off  at  the  node.  When  these  were  opened  they  were  found  to  contain 
six  or  more  thrips  apiece.  The  pistils  and  stigmas  were  attacked.  Eggs 
were  found  in  the  style  and  pedicle,  and  there  was  no  doubt  but  that 
the  dropping  was  caused  by  the  thrips.  A  trial  piece  was  treated  with 
a  spray  composed  of : 

Commercial  lime-sulphur   (33°  Baum6) 5^  gallons 

Black-leaf  "40" 14    fluid  ounces 

Water 200    gallons 

Seventy-eight  per  cent  of  the  thrips  were  killed. — E.  O.  EssiG. 
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CALENDAR  OF  INSECT  PESTS  AND  PLANT 

DISEASES. 

By  B.  J.  VosLER,  Assistant  Superintendent  of  the  State  Insectary. 

[Un<fer  the  above  heading:  the  author  alms  to  grive  brief,  popular  descriptions  and 
methods  of  controlling  insect  pests  and  plants  as  near  as  possible  Just  prior  to  or  at 
the  time  when  the  sugrsestions  given  should  be  carried  Into  efitect  by  the  growers.  ] 

KILLING  THE  SQUASH  BUGS. 

The  squash  bug  is  a  brownish-black  insect  with  yellow  spots  along  the 
edges  of  the  abdomen  and  has  a  dirty  yellow  venter.  The  young  of  this 
bug,  which  hatch  from  eggs  deposited  by  the  adult  in  the  spring  on  the 
early  sprouts  of  squash  and  pumpkin  vines,  attack  and  destroy  the 
young  tissues  of  the  plants.  As  this  bug  winters  over  in  the  adult  stage 
under  rubbish  and  among  the  old  vines,  clean  culture  is  important. 
At  this  time  of  the  year  the  burning  of  all  rubbish  in  the  fields,  espe- 
cially the  old  vines,  cleaning  along  fences  and  fall  plowing,  will  greatly 
aid  in  the  reduction  of  this  pest  the  following  year. 

INSECTS  IN  STORED  PRODUCTS. 

There  are  many  species  of  insects  which  do  much  damage  to  stored 
products.  Among  these  can  be  mentioned  the  grain  weevils,  pea  weevils, 
the  flower  moths,  etc.  Use  carbon  bisulphide  against  these  pests,  the 
vapor  of  w^hich,  being  heavy,  will  go  downwards,  penetrating  the  stored 
material  to  be  fumigated.  A  tight  fumigating  room  is  an  essential. 
Pour  the  carbon  bisulphide  into  shallow  dishes  and  place  in  the  bins, 
using  five  pounds  to  one  thousand  cubic  feet  of  space.  As  this  fumigant 
is  highly  inflammable,  caution  must  be  taken  that  it  is  not  placed  near 
flames.  The  temperature  should  be  70^  Fahr.  or  above  to  insure  the 
best  results.    Leave  products  in  the  room  about  twenty-four  hours. 

INSECTS  IN  GREENHOUSES. 

Two  pests  very  troublesome  in  greenhouses  are  the  red  spiders  and 
the  mealy  bugs.  The  former  cause  the  affected  leaves  to  turn  yellow 
and  drop.  They  are  noticed  as  small  reddish  dots  on  the  under  sides  of 
the  leaves.  Syringing  the  plants  forcibly  with  water  two  or  three  times 
a  week,  care  being  taken  to  reach  the  undersides  of  the  leaves,  will 
usually  suffice  to  keep  this  mite  under  control.  The  mealy  bugs  are 
probably  the  hardest  pests  to  fight  in  the  greenhouse.  Syringing,  as 
used  against  the  red  spider,  is  the  most  practical  remedy,  but  will  he 
effective  against  the  younger  stages  only. 

THE  FRUIT  TREE  LEAFROLLER. 

The  larvae  of  the  fruit  tree  leaf -roller  injure  the  blossoms  and  destroy 
the  fruit  and  foliage  of  many  species  of  plants,  including  apple,  pear, 
plum,  cherry,  apricot,  quince,  peach,  rose,  currant,  raspberry  and  goose- 
berry. This  insect  passes  the  winter  in  the  egf^  stage.  The  egg  masses 
are  made  up  of  from  ten  to  one  hundred  and  fifty  eggs  covered  ^ith  a 
sticky  substance  deposited  with  the  egg.    They  are  laid  mosLanvwhere 
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on  the  bark  of  shade  trees,  fruit  trees,  shrubbery  and  berry  bushes.^ 
George  P.  Weldon  recommends  the  use  of  soluble  oils  used  in  propor- 
tions not  weaker  than  one  gallon  of  soluble  oil  to  nineteen  gallons  of 
water  as  a  winter  spray  to  destroy  the  egg  masses  of  this  pest. 

THE  CALIFORNIA  TUSSOCK  MOTH. 

The  caterpillars  of  this  moth  are  gray  in  color  with  numerous  colored 
spots.  They  have  four  prominent  white  tufts  on  the  dorsum  and  two 
distinct  black  ones  on  the  head.  They  feed  upon  the  young  fruit  and 
foliage.  As  this  pest  spends  the  winter  in  the  egg  stage,  the  hand 
picking  of  the  egg  masses  after  the  leaves  have  fallen  will  greatly  reduce 
their  numbers.  The  egg  masses  are  attached  to  the  trunks  of  trees  and 
to  nearby  objects  or  to  twigs. 

PEAR  BUOHT. 

The  damage  wrought  by  pear  blight  and  the  appearance  of  affected 
trees  are  too  well  known  for  comment  in  this  article.  Suffice  it  to  say 
that  during  the  winter  months  the  orchard  should  be  carefully  gone 
over  and  the  diseased  portion  of  the  trees  cut  off  and  burned  before  the 
blooming  season  commences.  The  prunning  tools  and  the  cuts  must  be 
disinfected  with  corrosive  sublimate  1  to  1000.  Care  must  be  taken  to 
cut  off  below  any  sign  of  the  visibly  infected  area.  If  after  this  treat- 
ment blight  appears  during  the  growing  season,  the  work  of  cutting  out 
infested  areas  must  be  continued. 

SMUT  OF  WHEAT,  OATS  AND  BARLEY. 

The  smut  of  grains  causes  large  losses  annually  to  the  agriculturist 
in  the  United  States.  Sprinkle  the  grain  thoroughly  with  formalin, 
1  pint  to  30  gallons  of  water,  and  allow  the  seed  to  dry  before  sowing. 

»Mo.  Bui.  Cal.  State  Com.  of  Hort.,  Vol.  2,  No.  9,  p.   645. 
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INSECT  NOTES. 


Conducted  by  the  Editor. 

Mr.  C.  W.  Beers,  of  Santa  Barbara,  reports  a  millipede  doingr  considerable  dama«e 
to  the  tender  roots  of  vines  in  his  county.  Mr.  B.  R.  Jones  also  reports  this  worm 
and  has  sent  in  specimens  of  lettuce  heads  from  Los  Anereles  County  which  are  badly 
damaged  by  this  millipede.  These  worms  are  more  commonly  called  the  thoiwand- 
legged  worms,  and  are,  for  the  most  part,  considered  harmless,  feeding  largely  upon 
decaying  vegetable  matter  and  only  occasionally  attacking  living  roots. — Lbrot  Childs. 

From  Philo,  Mendocino  County,  Cal.,  comes  the  report  that  the  dark  blue  blister 
beetle,  Cantharis  atygica  Lee,  is  doing  considerable  damage  to  buds  and  blossoms  of 
asters,  completely  ruining  them  in  many  Instances — Lorot  Childs. 

The  red-humped  caterpillar,  Schizura  conoinna  S  ft  A,  haa  been  reported  attacking 
the  foliage  of  apples,  prunes,  cherries,  pears  and  walnuts  at  Modesto. — Lerot  Childs. 

A  very  curious  insect  has  been  reported  from  Los  Angeles,  parasitic  upon  pigeons. 
It  proves  to  be  one  of  the  little  known  parasitic  flies  belonging  to  the  family  Hippo- 
boacidcp,  and  is  reported  as  annoying  the  birds  very  much.  These  insects  occur  occa- 
sionally on  wild  birds,  such  as  owls,  partridges  and  quail,  but  to  the  writer's  know- 
ledge have  never  been  reported  as  annoying  any  domestic  fowla — Lbrot  Childs. 

Currant  and  gooseberry  fruit  fly,  Bpochra  canadensis  Loew.,  was  received  from  Geo. 
A.  Lamiman,  Anderson,  Shasta  County,  Cal.,  September  29.  1913. 

The  walnut  scale,  Aspidiotus  juglans-regite  Comst.,  has  been  recorded  as  present  on 
walnut  trees  in  the  Anaheim  section  of  Orange  County  by  Roy  K.  Bishop,  who  states 
that  limbs  are  evidently  killed  by  It 

Black  scale,  Saissetia  olea  Bern.,  badly  infesting  watermelon  vines,  have  been  sent 
in  by  Roy  K.  Bishop,  and  with  them  the  following  data:  "These  vines  were  raised 
between  two  rows  of  3-year-old  orange  trees.  Infestation  began  June  15th,  the  black 
scale  hatching  at  that  time.  The  scale  have  come  to  maturity  in  four  months  on  the 
watermelon  vines,  yet  on  orange  trees  it  is  very  hard  to  find  living  scale,  and  those 
found  are  still  very  small.  Note  how  much  faster  they  grrow  on  the  melon  vines  than 
on  orange  trees."  A  similar  condition  was  observed  by  the  writer  at  Santa  Paula  in 
1910.  In  this  instance  the  melons  were  also  infested.  On  many  succulent  plants,  such 
as  nightshade,  geranium,  ivy  and  melon  vines,  this  scale  matures  in  a  very  short  time. 

Mr.  R.  S.  Vaile  has  recently  reared  from  Aspidiotus  hederw  Vail.,  Aspidiotiphagua 
citrinus  Craw.,  and  Aphelinus  fuscipennis  Howard,  which  were  kindly  determined  by 
Dr.  L.  O.  Howard.  This  is  the  first  time,  to  our  knowledge,  that  these  parasites  have 
been  recorded  as  working  on  this  scale  insect. — E.  J.  Voslier. 

Ghelonus  shoshoneanorum  Vier.,  is  the  name  of  a  parasite  reared  by  Mr.  H.  A. 
Welnland,  of  San  Diego  County,  from  the  potato  tuber  moth,  Phthoritmra  operculella 
Zeller.  This  parasite  was  determined  by  Mr.  P.  R.  Myers  of  the  National  Museum 
through  the  kindness  of  Dr.  F.  H.  Chittenden  of  the  U.  S.  Bureau  of  Entomology. — 

E.   J.   VOSLBR. 

The  State  Insectary  has  Just  received  two  lots  of  mealy  bug  parasites  from  Japan 
through  the  kindness  of  Mr.  S.  I.  Kuwana,  Entomologist  of  the  Imperial  Agricultural 
Experiment  Station,  Tokio,  Japan. — E.  J.  Vosler. 

Harry  S.  Smith,  Superintendent  of  the  State  Insectary,  is  now  In  the  Philippine 
Islands  collecting  parasites  of  the  black  scale  and  the  citrus  mealy  bug.  He  recently 
sent  over  a  fine  lot  of  black  scale  parasites  from  this  locality. — E.  J.  Vosler. 

The  State  Insectary  is  greatly  indebted  to  Mr.  C.  H.  T.  Townsend,  director  of  the 
Peruvian  Entomological  Stations,  for  a  colony  of  black  scale  parasites. — E.  J.  Voslkr. 


Digitized  by  VjOOQIC 


732  THE   MONTHLY   BULLETIN. 


NOTES  FROM  THE  COUNTY  COMMISSIONERS 


By  Geo.  P.  Weldon,  Chief  Deputy  State  Commissioner  of  Horticulture. 

Imperial  County. 

Mr.  P.  W.  Waite  has  been  appointed  Horticultural  Commissioner  for 
Imperial  County  to  succeed  Mr.  W.  E.  Wilsie,  who  resently  resigned. 

Humboldt  County. 

Humboldt  County's  resources  were  splendidly  advertised  by  County 
Horticultural  Commissioner  George  Weatherby  at  the  California  Apple 
Show  recently  held  at  Watsonville,  Mr.  Weatherby  is  alive  to  the 
opportunities  as  well  as  the  needs  of  his  county,  and  is  to  be  commended 
for  the  splendid  display  of  products  that  was  made. 

Santa  Barbara  County. 

In  authorizing  County  Horticultural  Commissioner  C.  W.  Beers  to 
purchase  a  good  power  sprayer  to  use  in  his  work,  the  board  of  super- 
visors of  Santa  Barbara  County  are  setting  a  good  example  for  other 
counties,  whose  commissioners  have  no  facility  for-  spraying,  to  follow. 
Lack  of  equipment  is  a  serious  handicap  in  field  work,  and  nothing  can 
be  put  to  more  practical  use  than  a  good  spray  outfit. 

Messrs.  Marchbank,  Schulz,  Schell,  Morris,  Sharp  and  Stabler  repre- 
sented their  respective  counties  at  the  State  Nurserymen's  Convention 
held  in  Fresno  recently.  The  three  first  mentioned  took  part  in  the 
program. 
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QUARANTINE  «2 hai:  £    DIVISION. 


By  Frbdbrick  Maskxw^  Chief  Deputy  Quarantine  Officer,  San  Francisco,  California. 

The  real  battle  of  the  human  species  for  the  possession  and  enjoyment 
of  the  earth  has  resolved  itself  into  a  universal  continuous  fight  against 
insect  pests.  In  Continental  as  well  as  Island  America,  the  medicos  are 
having  a  never-ending  conflict  with  mosquitoes,  flies  and  bacilli.  The 
work  and  triumphs  of  the  sanitary  ofScers  in  the  canal  zone  are  almost 
equal  to  those  of  the  engineering  staff.  The  Marine  Health  Service  is 
constantly  at  war  with  the  rats  and  squirrels,  but  the  prime  purpose 
of  the  combat  is  directed  against  the  disease-bearing  insects  that  infest 
these  rodents.  The  world-wide  inspection  for  and  control  measures 
against  cattle  ticks  is  maintained  as  much,  if  not  more,  in  hopes  of 
reducing  the  ultimate  cost  of  shoes  than  to  augment  the  comfort  of  the 
animal  that  wears  the  hide,  while  the  boll-weevil  influences  the  cost  of 
calico  in  common  with  the  operations  of  the  speculators  in  cotton 
futures.  If  the  maggot  fly  pest  of  sheep  could  be  eliminated  from  the 
flocks  of  the  world,  the  fabric  most  in  vogue  among  the  proletariate 
would  be  all  wool  and  a  yard  wide,  rather  than  shoddy,  and  the  mysteries 
of  schedule  K  would  probably  cease  to  be  of  interest. 

In  our  own  particular  domain  we  are  concerned  principally  with  the 
insects  and  diseases  hostile  to  the  maximum  production  of  food  plants — 
especially  the  fruit-flies — ^and  the  strict  administration  of  such  laws  and 
regulations  as  provided  for  their  exclusion  from  the  fields  and  orchards 
of  California  by  the  State  and  Federal  governments.  This,  in  itself, 
is  an  undertaking  that  demands  eternal  vigilance  at  our  maritime  ports 
of  entry  with  the  ever-increasing  commerce  from  the  ports  of  Oceanica 
and  those  of  the  Orient  and  Central  America.  But  we  have  not  over- 
looked the  importance  of  the  interior  points  open  to  the  entrance  of 
these  pests,  and  have  hopes  of  ultimately  unifying  both  the  system  and 
methods  of  applying  all  the  provisions  of  the  state  quarantine  law  in 
the  matter  of  horticultural  imports  throughout  the  entire  State. 


REPORT  FOR  MONTH  OF  SEPTEMBER,  1913. 

8AN   FRANCISCO  STATION. 

Horticultural  imports. 

Parcelt. 

Ships  inspected 41 

Passed  as  free  from  pests C1,r>30 

Fumigated 1.S48 

Destroyed  or  returned 200 

Contraband  destroyed .21 

Total  parcels  horticultural  products  for  the  month 63,599 

Horticultural  exports. 

^  Parcels. 

Inspected  and  certified ^igi-hz^d-by-Vr^OO^    4,004 
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Posts  Intercepted. 
From  Honolulu — 

Live  Inrvie  of  Dacus  cucurhitce  in  cucumbers. 

Live  larvae  of  Ceratitin  capilata  in  string  beans. 

Cri/ptorhynchus  hatatw  and  lepidopterous  larva  in  sweet  potatoes. 

Dxaspis  hromeliw  and  Saisactia  nigra  on  pineapple  slips. 

Coccus  hcsperidum  and  Saisactia  nigra  on  betel  leaves. 

Pscudococcus  sp.  and  Diaspis  hromclice  on  pineapples. 
Fronn  China — 

Pseudaonidia  trilobitifonniSy  Chionaspis  citri,  Lcpidoaaphes  hcckii  and  Phomopsis 
citri  on  pomelos. 
From  New  Zealand — 

Chionaspis  sp.  on  fronds  of  Tree  ferns. 
From  Tahiti — 

M organella  rnaskelH  on  orani^es. 
From  Mexico — 

Chrysomphalus  aurantii  and  Lepidosaphes  gloverii  on  limes. 

Teirapriocvra  longi(;ornis,  Amphiccrus  punciipcnMs  and  Scolyiidw  sp.  in  material 
used  as  crates  for  panoche. 
From  Corinto — 

Ant  sp.  on  orchids. 
From  Philadelphia — 

Aspidiotus   latanio',   Pscvdococcus   citri,   Chrysomphalus  aonidum   and   larvee  of 
Thrips  sp.  on  palms. 
From  New  York — 

Diaspis  boisduvalii  on  orchids. 

LOS  ANGELES  STATION. 

....  PMoela. 
Horticultural  imports. 

Ships  inspected 22 

Passed  as  free  from  pests 1G,251 

Fumigated   5 

Destroyed    0 

Returned   O 

Contraband   0 

Total  parcels  horticultural  products  for  the  month 16^56 

Pests  Intercepted. 
From   Florida — 

Chrysomphalus  aurantii.  Coccus  hcsperidum  and  Parlatoria  sp.  on  mango  trees. 
From  New  Jersey — 

Parlatoria  pcrgandii  on  crotons. 

Saissctia  hcmisphwrica  on  ferns. 
From   Pennsylvania — 

Chrysomphalus  aurantii  on  palms. 

Coccus  longulu-s  and  Parlatoria  sp.  on  crotons. 

SAN  DIEGO  STATION. 

PaccsIs. 
Horticultural   imports. 

Ships  inspected 23 

Passed  as  free  from  pests 2,124 

Fumipated 3 

Destroyed    0 

Returned    O 

Contraband    S 

Total  parcels  horticultural  products  for  the  mouth 2,135 

Pests  Intercepted. 
From  Arizona — 

BruchuH  sp.  in  "screw-beans." 
From  New  York — 

Monophadnoidcs  ruhi  in  black  raspberry  canes. 

SANTA   BARBARA   STATION. 

Siiii)s  inspected 1 

No  horticultural  imports. 

EUREKA  STATION. 

Ships  inspected -y^-  ^       T 

No   horticultural   imports.  Digitized  by  CjOOglC 
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UNIFORM  HORTICULTUBAL  LAWS. 

By  Frederick  Maskew. 

During  the  past  month  a  number  of  earnest  men  have  again  been 
striving  to  bring  about  a  system  of  uniform  horticultural  laws.  The 
writer  of  this  was  not  present  in  this  instance,  but  it  has  been  his 
fortune  to  have  attended  many  such  meetings  during  the  past  sixteen 
years,  at  all  of  which  much  time,  thought  and  discussion  were  devoted 
to  this  same  subject,  yet  little  of  a  positive  satisfactory  nature  was 
accomplished.  During  all  of  this  same  period  we  have  been  almost  daily 
engaged  in  putting  into  execution  the  provisions  of  such  horticultural 
laws  and  regulations  as  were  in  force  at  the  time,  and  have  of  a  neces- 
sity given  much  thought  to  the  matter.  As  a  result  of  this,  it  is  our 
opinion  that  the  principal  barrier  to  success  is  the  ambiguous  nature 
of  the  certificates  of  inspection  issued.  When  those  interested  in  this 
much  needed  standardization  of  interstate  horticultural  regulations  can 
bring  it  about  that  each  certificate  of  inspection  covering  a  coasignment 
of  horticultural  material  shall  be  virtually  an  affidavit  of  known  facts 
and  not  a  supposition,  the  foundation  will  have  been  soundly  laid,  and 
the  superstructure  of  design,  acceptance,  respect  and  uniformity  of 
interstate  horticultural  regulations  will  quickly  follow. 

Under  the  conditions  that  prevail  in  many  of  our  states  at  the  present 
time,  it  is  a  physical  impossibility  to  conduct  the  inspection  in  such  a 
manner  as  to  make  certificates  of  inspection  acceptable  at  their  face 
value  in  California.  To  go  into  the  details  of  why  this  is  so  would  fill 
this  volume ;  suffice  it  to  say,  the  true  cause  at  the  present  time  is  the 
inadequate  inspection  force  employed.  The  men  composing  the  horti- 
cultural inspection  service  in  California  are  endowed  with  robust  minds. 
They  look  at  the  fundamental  principle  underlying  this  inspection  work 
in  a  practical  utilitarian  spirit  and  with  a  full  realization  of  the  equity 
of  every  phase  of  the  situation.  The  numerical  strength  of  the  com- 
bined State  and  county  inspection  force  in  California  makes  possible  a 
thoroughness  not  obtainable  in  many  other  localities,  and  as  a  result 
creates  a  feeling  of  disgust  for  fictitious  or  fallacioiLs  statements  of 
inspection.  It  is  our  opinion  that  the  true  cause  for  this  feeling  must 
be  permanently  removed  before  a  full  measure  of  support  and  co-opera- 
tion in  constructive  legislation  upon  these  matters  can  be  obtained  from 
the  rank  and  file  of  the  horticultural  inspection  service  of  the  State  of 
California. 
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ROOT-KNOT— CAUSE  AND  CONTROL,  INCLUD- 
ING A  LIST  OF  SUSCEPTIBLE  HOST  PLANTS. 

By  LdDOT  Childs,  Aasistant  Secretary  State  Commission  of  Horticulture. 

Very  frequently  roots  of  various  plants,  bearing  knots  and  swellings^ 
are  sent  in  to  the  Commission  with  inquiries  relative  to  the  cause  of  the 
abnormality  of  the  root  system.  More  often  than  not  this  disarrange- 
ment may  be  ascribed  to  the  presence  of  a  minute,  semi-transparent 
worm,  Heterodera  radioicola,  which  has  established  itself  in  the  tender 
tissue  of  the  root  system.  The  presence  of  this  minute  parasite  stimu- 
lates the  plant  tissues  to  such  an  extent  as  to  cause  an  abnormal  devel- 
opment, characterized  by  the  familiar  knotty,  disorganized  roots  of  a 
worm  infested  plant.    (Figs.  390  and  397.) 

This  small,  semi-transparent  worm  has  adapted  itself  readily  to 
many  widely  different  varieties  of  plant  Ufe.  At  the  present  time 
over  480  species  of  plants  are  known  to  be  susceptible  to  the  attack 
of  this  parasite.  A  more  thorough  investigation  would  undoubtedly 
swell  the  host  list  considerably.  Again,  Heterodera  is  unknown  in 
many  localities,  in  which  places  the  plant  life  of  the  region  has  never 
been  subject  to  a  test,  or  its  susceptibility  or  insusceptibility  learned. 

Distribution. 

The  eelworm,  as  it  is  more  often  called,  seems  to  be  of  world-wide 
distribution  in  the  greater  sense,  being  found  in  Europe,  Asia,  Africa, 
Australia  and  both  North  and  South  America.  Though  found  rather 
universally  all  over  the  world,  there  are  many  localities  in  which  the 
pest  has  never  been  known. 

The  original  native  habitat  of  this  nematode  has  never  been  definitely 
establidied ;  arguments  of  various  authors,  however,  seem  to  favor  the 
tropics,  from  where,  through  the  importation  of  various  plants,  both 
useful  and  ornamental,  Heterodera.  has  been  transplanted  unknowingly 
throughout  the  greater  portion  of  the  civilized  world. 

In  the  United  States  the  distribution  is  decidedly  spotted  and  it  is 
at  present  regarded  as  a  serious  pest,  and  a  menace  to  agriculture  in 
only  a  few  rather  definite  localities,  especially  in  irrigated  regions,  the 
most  prominent  of  which  is  an  irrigated,  potato-growing  district  in 
Nevada,  where  the  depredations  of  the  pest  threatened  the  industry. 
The  fact  that  the  eelworm  exists  in  so  many  places,  doing  little  appreci- 
able damage,  is  no  criterion  that  all  necessary  care  should  not  be 
exerted  in  checking  any  further  distribution  of  the  pest.  Heterodera 
is  a  comparatively  new-comer  to  our  soils,  and  the  maximum  amount  of 
injury  which  it  is  capable  of  inflicting  has  undoubtedly  not  been 
reached.  Intensive  farming  and  more  thorough  irrigation  are  two 
factors  which,  in  creating  a  better  environmental  condition,  are  decid- 
edly advantageous  in  increasing  the  number  of  worms  which  the  soil 
may  harbor. 

The  recent  preliminary  investigations  in  the  cjjtrus^  districts  of  the 
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southern  part  of  the  State  seem  to  show  that  an  eelworm/  a  close  rela- 
tive of  H.  radicicola,  is  responsible,  in  part  at  least,  for  the  unpro- 
duetivity  and  ** decadence''  of  what  were  at  one  time  first-class  orange 
groves.  Mr.  E.  E.  Thomas,^  of  the  University  of  California,  in  his 
preliminary  report  on  the  relation  of  nematodes  to  mottled  leaf  of  the 
orange,  brings  to  light  many  interesting  facts  which  give  promise  of 
solving  another  one  of  the  serious  problems  of  the  citrus  industry. 


FiQ.  390. — Parsnip  badly  infested  by  the 
root-knot  nematode,  Heterodera  radicicola. 
(Original.) 


Methods  of  Distribution. 

Until  comparatively  recently  the  ordinary  nurseryman  and  florist 
knew  little  of  the  cause  of  knots  and  swellings  upon  the  roots  of  their 
stock,  and  during  these  years  of  ignorance  the  worm  has  been  shipped 
throughout  the  temperate  world.  Owing  to  the  widespread  distribu- 
tion of  infested  nursery  and  ornamental  stock,  the  worm  became 
universally  established  before  any  legislation  was  made  against  such 
shipments.  The  general  wide  dissemination  of  the  eelwprm  being  once 
established  there  are  many  channels  present  through  which  this  nema- 
tode may  infest  a  community.     The  eelworm  moves  freely  in  the  soil 


^Tylenchulus  semlpenetrans. 

'Circular  No.   85,  University  of  California. 


Digitized  by  VjOOQ IC 


THE    MONTHLY   BULLETIN.  739 

(luring  its  larval  or  iniraature  stages,  possibly  traveling  a  distance  of 
six  feet  during  its  life.  It  is  (|uite  evident  that  its  spread  is  not  the 
result  of  its  own  volition,  but  trusts  entirely  upon  its  inconspicuous- 
ness,  to  be  mechanically  and  unknowingly  transplanted  from  one 
locality  to  another. 

Accidental  means,  such  as  the  severe  washing  of  an  infested  area 
by  rains  furnishes  a  means  of  transportation,  often  for  considerable 
distances.     Wind  has  been  suggested  as  a  possible  factor  in  dissemina- 


FiG.  391. — The  work  of  the  root-knot  nematode  on 
the  small  rootlets  of  peach.      (Original.) 

tion,  but  owing  to  the  fact  that  the  worm  is  very  susceptible  to 
drought,  it  would  be  killed  before  the  soil  containing  worms  could  be 
moved. 

Mechanical  transportation  is  undoubtedly  more  responsible  for  the 
distribution  than  the  action  of  the  elements,  and  this  movement  may 
be  explained  in  numerous  ways.  Man  himself  unconsciously  picks  the 
w^orm  up  on  his  muddy  boots,  carries  it  from  an  infested  area  to  an 
uninfested  field.  The  same  is  true  of  the  damp  soil  or  mud  containing 
worms  being  transported  on  wagon  wheels,  horses'  hoofs  aiLd^uxicleaned 
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cultivator  teeth.  How  efficient  is  this  method  of  distribution  to  the 
spreading  of  the  pest  in  the  citrus  districts!  Every  grower  has  seen 
his  cultivator  come  from  the  orchard  with  a  bunch  of  root  fibres 
clinging  to  the  machine  between  the  shank  and  shovel,  and  as  there 
have  been  found  as  many  as  fifty  w^orms  on  a  rootlet  an  inch  in  length 
it  is  quite  evident,  owing  to  the  method  upon  which  many  small  ranches 
are  operated,  t.  e.,  by  hired  teamsters  with  their  own  tools,  that  many 
worms  could  be  *'sown''  in  a  day. 

Irrigation  in  areas  where  the  pest  has  once  been  established  offers 
an  ideal  method  of  distribution.  The  worm,  though  unable  to  live 
any  great  length  of  time  in  water,  finds  the  damp,  shady,  irrigated 
orchard  most  advantageous  for  a  successful  existence. 

Mr.  Thomas  found  that  the  eelworm  of  the  orange  did  not  produce 
knots  and  swellings  as  had  been  previously  reported,  and  for  this 
reason,  no  doubt,  the  worm  has  been  transported  widely  and  unknow- 
ingly on  infested  nursery  stock  throughout  the  greater  part  of  the 
citrus  growing  districts.  Orange  rootlets  infested  with  the  pest, 
though  not  possessing  the  characteristic  swellings,  do  not  appear 
healthy,  as  Fig.  396  will  show.  The  cortex  is  irregular  and  rough, 
sometimes  showing  spots  that  appear  like  small  bits  of  exuding  gum. 

Effect  Upon  the  Host. 

The  direct  effect  of  the  worm  upon  the  plant  is  at  the  point  of  con- 
tact, the  result  being  the  formation  of  knots,  swelling  and  general 
disorder  of  the  normal  function  of  the  root  tissue.  This  displacement 
and  disarrangement  of  tissues,  results  in  a  complete  disorganization  of 
the  cellular  makeup  and  arrangement,  often  to  such  an  extent,  that 
certain  distinctive  tissues  with  definite  functions  become  entirely  seg- 
regated from  cells  of  the  same  kind. 

In  the  case  of  the  strawberry  plant  shown  in  Fig.  392  the  rootlets 
show  a  distinct  enlargement  at  the  point  of  infestation;  here,  through 
the  disorganization  of  cell  tissues,  a  constriction  is  formed;  food  prop- 
erties can  no  longer  pass,  and  the  rootlet  beyond  the  swelling  becomes 
functionless,  and  ultimately  dies.  When  the  roots  of  a  plant  become 
badly  affected  the  direct  influence  upon  the  plant  must  be  felt,  and  as 
a  result  that  part  above  ground,  by  assuming  an  unhealthy  appearance, 
will  indicate  the  presence  of  some  abnormal  condition,  the  result  of 
malnutrition  through  the  loss  of  necessary  plant  foods  taken  from  the 
plant  by  the  small  parasites  in  its  root  system  and  the  reduction  of 
food-getting  facilities  through  disorganization. 

Naturally,  the  condition  of  the  plant  varies  directly  in  proportion  to 
the  number  of  parasites  which  it  maintains,  or  to  the  resistant  qualities 
which  it  may  possess,  so  that  the  effect  upon  the  many  varieties  of 
plants  is  not  always  the  same.  The  symptoms  are  much  more  notice- 
able in  fast-growing  annuals  than  in  trees  and  shrubs.  Here  the  first 
indications  of  disease  are  the  drooping  and  yellowing  of  the  foliage. 
The  plant  in  a  short  time  becomes  limp,  the  stems  wilt  and  the  hot 
rays  of  the  sun  soon  burn  up  the  weakened,  poorly  nourished  tissues. 

When  vigorously  growing  plants  suddenly  turn  yellow  and  die, 
immediately  examine  the  roots,  and  the  cause  of  the  sudden  death  of 
the  plant  may  usually  be  established  by  careful  observation.  The  tell- 
tale, knotty,  disarranged  root  system  will  indicate  the  presence  of  thp 
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eelworm.  Naturally,  Heterodera  can  not  be  blamed  for  all  sudden 
yellowing  and  wilting  of  garden  plants,  for  the  gopher  or  cutworm  in 
feeding  upon  the  roots  will  cause  the  same  general  effect;  this  work, 
too,  may  be  easily  identified  by  examination.  Various  bacterial  dis- 
eases will  also  cause  a  wilting  and  yellowing  in  plant  life  and  in  the 
case  of  an  attack  of  this  kind  the  identity  of  the  intruder  is  much 
harder  to  establish,  and  will  demand  services  of  an  expert. 

The  effect  upon  trees  is  indeed  variable  in  the  many  varieties  that  are 
subject  to  attack.  In  the  case  of  young  trees  and  nursery  stock,  the 
characteristic  wilting  and  yellowing  of  the  leaves  is  an  indication  of 
the  presence  of  the  nematode.     In  grown  trees  there  is  no  set  rule 


Fig.  392. — Strawberry  plant,  very  susceptible  to  nematode  at- 
tack. Note  the  terminal  swellings  on  the  rootlets  ;  the  root  has 
been  destroyed  below  the  point  of  attack.      (Original.) 


which  can  be  applied  and  adequately  mark  the  presence  of  this  dis- 
eased condition  of  the  root  system.  Invariably  the  following  quotation 
accompanies  nematode  infested  roots,  which  seems  to  hold  true  in  most 
all  kinds  of  orchard  trees:  **My  trees  are  not  doing  well;  the  leaves 
are  small  and  scattering,  the  limbs  long  and  scraggly,  and  the  fruit  is 
small  and  often  off  season.''  Root  specimens  received,  accompanied 
by  this  data,  invariably  show  the  presence  of  the  eelworm. 

Young  peach  and  ^g  are  often  killed  outright  by  this  pest  if  planted 
in  worm-infested  soils.  In  the  case  of  citrus  trees  there  is  much  to 
be  learned  and  the  investigators  who  are  at  work  will  undoubtedly 
prove  that  the  eelworm  has  a  great  deal  to  do  with  the  pooiv  condition 
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of  many  orchards  where  thorough  pruning,  cultivation,  irrigation,  and 
fertilization  have  proven  of  no  avail  in  restoring  the  productivity  of 
numerous  groves  that  are  known  to  the  writer. 


Fio.  393. — Fig  rootlets  containing  the  root- 
knot  eel  worm.  Young  figs  are  often  killed  by 
this  pest  when  planted  In  a  worm -infested 
area.      (Original.) 


Life  History  and  Description  of  the  Eelworm. 

The  eelworm  is  a  very  small  organism,  seldom  exceeding  one  twenty- 
fifth  of  an  inch  in  length,  is  semi-transparent  and  rather  difficult  to 
detect  by  the  untrained  eye.  When  examining  a  knot  for  this  minute 
worm  always  endeavor  to  break  the  rootlet;  do  not  cut,  as  veiy 
little  pressure  brought  to  bear  upon  this  small  creature  ruptures  the 
thin  epidermal  covering  and  its  presence  is  overlooked.  Close  exami- 
nation will  usually  reveal  two  types  of  the  nematodes :  a  spindle-shaped 
form  which  is  either  the  male  worm  or  the  larvae  (Pig.  394-4)  (which 
can  not  be  differentiated  by  the  naked  eye),  and  the  adult  female. 
The  mature  gravid  female  (Fig.  394-5)  has  lost  her  worm-like  appear- 
ance and  will  appear  as  a  pearly  white,  pear-shaped  organism,  firmly 
embedded  in  the  plant  tissue.  This  change  takes  place  soon  after  the 
last  moult  in  the  larval  growth.  This  transformation  is  the  result  of 
the  development  of  the  egg  masses  within  the  body. 

The  Egg.— The  female  is  very  prolific  (Fig.  394-6),  depositing  no 
less  than  400  or  500  eggs  during  her  lifetime.  These  eggs  are  whitish, 
semi-transparent,  bean-shaped  bodies  which  are  too  small  to  be  noticed 
without  the  aid  of  a  lens  or  microscope.  The  time  required  in  hatch- 
ing the   eggs  depends   largely  upon  weathier   conditions;   in   warm 
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weather  the  small  worms  or  larvae  may  issue  within  two  days  after 
the  eggs  have  been  deposited,  much  longer  being  required  in  cooler 
weather  conditions. 

The  Larv©.— The  larvae  upon  hatching  either  establish  themselves 
in  the  host  plant  in  which  they  have  emerged,  or  as  is  more  often  the 
case,  leave  the  host  and  enter  the  soil.  This  is  the  only  period  during 
which  the  worms  move  to  any  great  extent  in  the  earth,  where  they 
either  remain  for  some  length  of  time  or  may  immediately  seek  out  a 
favorable  root  in  which  the  various  changes  in  development  take  place. 
The  nematodes,  in  most  cases,  become  completely  buried  in  the  plant 
tissues,  establish  themselves  in  the  soft  cellular  structure*  )f  the  rootlet 
which  is  rich  in  its  food  supply,  and  from  which  the  worm  readily 
draws  its  food.  The  head  (Fig.  394-7)  is  provided  with  a  borinu: 
apparatus  consisting  of  a  sharply  pointed  spear  (Pig.  394-7.s)  which  is 
located  in  the  mouth :  this  arrangement  not  only  aids  in  food  getting, 
but  is  a  valuable  tool  in  battering  through  cell  walls  before  it  becomes 
definitely  located. 

The  two  sexes  during  development  are  indistinguishable  up  to  fifteen 
or  twenty  days,  both  being  spindle-shaped.  In  the  mottling  of  the 
skin  at  this  time  there  is  a  marked  change  in  the  case  of  the  female, 
especially  in  the  posterior  region  of  the  body,  which  no  longer  pos- 
sesses a  tail-like  appendage.  Fertilization  undoubtedly  takes  place 
soon  after  this  moult,  for  many  radical  changes  in  shape  and  structural 
organization  of  the  worm  take  place,  and  the  eggs  begin  to  develop. 

Adult  Female.— The  fertilized  female  (Fig.  394-5)  increases  rapidly 
in  breadth,  becoming  a  pearly  white,  flask-  or  pear-shaped  individual. 
This  is  the  type  of  organism  one  is  most  likely  to  see  in  breaking  open 
a  swelling  or  knot  on  a  root-infested  plant.  This  creature  is  far  from 
being  worm-like  in  appearance,  and  would  be  overlooked  by  one  not 
versed  in  the  life  history  of  the  eelworm. 

Adult  Male.— In  shape  the  adult  male  worm  is  much  like  that  of 
the  larva  (Fig.  394-4),  being  decidedly  spindle-shaped  in  outline. 
The  male  does  not  inflict  nearly  as  much  damage  to  plant  tissues  as  the 
female,  and  its  purpose  in  life  seems  to  be  only  that  of  fertilizing  the 
female  for,  according  to  Bessey,  after  this  function  has  been  performed 
it  is  quite  probable  that  the  worm  takes  no  more  food.  He  reports 
finding  numerous  moving  males  with  the  alimentary  canal  reduced  to 
such  a  condition  as  to  be  functionless,  and  the  body  cavity  filled  with 
disorganized  granular  masses,  with  the  exception  of  the  reproductive 
system,  which  is  intact. 

Control  Measures. 

The  prime  factor  in  the  control  of  root-knot  is  the  cost,  and  this  is 
dependent  upon  the  kind  of  culture  to  be  treated,  whether  hothouse 
plants,  intensively  cultivated  fields,  or  the  ordinary  products  of  gen- 
eral farming.  Thus,  for  example,  we  could  aflford  to  place  a  consider- 
able sum  upon  treating  high-value  plants  segregated  in  a  greenhouse, 
when  we  could  not  aflford  to  similarly  treat  a  general  crop  growing  in 
the  fields. 
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Fig.  394. — The  common  nematode  or  potato  eelworm  (Heterodera 
radicicola  Greef).  1,  egg,  magrnified  200  times;  2,  showing  develop- 
ing larvae  within;  3.  young  larvje  magnified  200  times;  4,  same,  mag- 
nified 3r»0  times;  5,  adult  female  and  gall  magnified  70  times;  6, 
same,  opened  showing  organs  of  female  and  eggs  and  young  larvne 
as  they  are  found  In  the  gall  ;  7,  head  of  female,  greatly  enlarged  ;  8. 
part  of  egg  tube,  showing  forming  eggs;  9,  another  part  of  tube  with 
a  fully  formed  egg  In  It.  a.  alimentary  canal;  e,  egg  tube;  h,  head; 
o,  cesophagus  ;  8,  spear.      (Drawing  by  Newcomer.) 
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Control  in  the  Greenhouse  and  Seedbed. 

Steam.— The  best  known  method  of  controlling  root  worms  and 
root  diseases  in  the  greenhouse  and  seedbed  is  by  the  use  of  steam. 
The  establishment  of  a  steam  plant  in  the  greenhouse  is  a  rather  heavy 
initial  expense,  but  when  once  established  is  permanent  and  may  be 
operated  at  a  nominal  cost. 

Pipes  are  laid  at  the  bottom  of  the  beds.  These  may  be  made  of 
either  iron  or  tiles,  perforated  at  regular  intervals  of  a  few  inches 
with  holes  about  one  sixteenth  of  an  inch  in  diameter.  The  pipes,  for 
good  results  in  sterilization,  should  not  be  greater  than  two  feet  apart ; 
a  lesser  distance  would  of  course  reduce  the  time  actually  needed  to 
kill  all  of  the  worms.  Before  the  steam  is  turned  on  the  beds  should 
be  well  covered  by  sacks,  straw,  old  blankets,  or  the  like,  which  will 
hold  the  heat  in  the  top  soil,  allowing  it  to  reach  a  temperature  suf- 
ficient to  kill  any  animal  life. 

The  best  plan  in  laying  the  pipes  is  to  arrange  them  lengthwise  in 
the  beds,  with  the  steam  inlet  located  at  one  end  in  a  cross-piece  of 
pipe  running  across  one  end  of  the  bed  and  into  which  all  of  the 
parallel  pipes  should  open.  For  successful  work  it  is  very  essential 
that  no  open  ends  be  left  in  the  pipe,  as  no  pressure  could  be  main- 
tained. 

The  greater  the  steam  pressure,  the  more  successful  the  operation, 
since  the  work  may  be  accomplished  in  much  levs  lime  with  the  high 
pressure,  which  reduces  the  danger  of  saturating  the  soil  to  such  a 
degree  that  it  may  become  soggy.  The  reduction  of  the  soil  to  this 
condition  should  always  be  avoided.  Best  results  have  been  obtained 
with  a  pressure  of  80  to  100  pounds  to  the  square  inch,  and  should 
never  be  allowed  to  fall  below  40  pounds.  High  pressure  has  many 
advantages  in  that  it  is  more  eflScient  in  its  killing  power,  destroying 
all  living  matter  with  the  possible  exception  of  bacterial  spores.  In 
the  case  of  soil  bacteria,  which  are  very  essential  to  good  soils,  it  is 
well  that  they  are  able  to  withstand  this  treatment.  A  simple  and 
satisfactory  method  of  determining  the  length  of  time  steaming  should 
be  continued  is  obtained  by  placing  potatoes  under  the  covering  on  top 
of  the  soil  in  the  bed  being  treated.  These,  placed  in  different  parts 
of  the  bed  will,  when  found  to  be  cooked,  indicate  that  the  sterilization 
has  been  thoroughly  accomplished. 

Formaldehyde.— Of  the  various  chemicals  which  may  be  applied 
in  the  greenhouse  or  seedbed,  formaldehyde  seems  to  be  the  most  suc- 
cessful and  economical  agent.  Successful  treatment  has  been  obtained 
in  using  the  following  formula: 

Commercial  (36  per  cent  to  40  per  cent)   formaldehyde 1  part 

Water 100  parts 

Application  per  square  yard 1  to  li  gallons 

In  case  of  very  absorbent  soils  increase  the  amount  to  be  used  a  little. 
After  applying  the  formaldehyde,  efficiency  will  be  increased  by 
thorong^hly  stirrinj?  the  soil.  Plants  (?r  seeds  n\n  not  be  planted 
immediately  after  application.  The  formaldehyde  slunild  be  allowed  to 
evaporate,  this  reqnirinsr  a  period  of  ten  days  before  planting  should  be 
attempted.    Stirring  the  soil  during  this  time  aids  in  ridding  the  soil  of 
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the  chemical.     Flooding  may  be  used,  but  is  not  as  satisfactory  as 
the  former  method. 

In  very  smair seedbeds  and  benches  the  soil  may  be  changed;  care 
must,  of  course,  be  exercised  in  procuring  soil  that  is  free  from  the 
nematode.  Before  replacing,  the  frames  should  be  thoroughly  washed 
with  a  strong  solution  of  formaldehyde  or  an  application  of  hot,  freshly 
slacked  quicklime.  This  will  destroy  all  larvae  and  eggs  that  may  be 
attached  to  soft  decaying  wood  or  that  may  be  found  remaining  in 
the  cracks.  Old  infested  soil  should  be  placed  where  it  will  do  no 
harm.  The  worm  may  be  killed  by  excessive  drought.  Do  not  throw 
on  the  ground,  but  place  the  removed  soil  upon  boards  or  metal  sheet- 
ing, spreading  it  out  rather  thinly  and  allow  it  to  become  thoroughly 
dried ;  by  so  doing  the  chances  of  establishing  the  pest  in  an  uninf  ested 
area  are  greatly  reduced. 


Fio.  395. — The  badly  disorganized  root  sj'stem  of  the  tomato,  the  result  of  eelworm 

infestation.      (Original.) 


Field  Control— Perennial  Crops  Present. 

As  has  already  been  mentioned,  control  of  the  pest  in  the  field 
depends  largely  upon  the  kind  of  crops  that  are  grown.  Tender 
growing  rootlets  and  root  hairs,  which  are  the  means  through  which 
the  plant  takes  food  from  the  soil,  are  extremely  sensitive.  Chemicals 
and  control  measures  that  are  powerful  enough  to  destroy  soil  pests 
are  usually  very  harmful  to  the  trees,  especially  if  the  plant  is  in  a 
growing  state.  This  factor  must  always  be  taken  into  consideration 
in  experimentation  with  chemicals  in  the  orchard. 

Various  chemicals  have  been  experimented  \vith  in  soil  in  which 
perennial  plants  are  growing,  these  including  carbon  bisulphide,  potas- 
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slum  sulphocarbonate,  calcium  carbide,  and  formaldehyde.  The 
results  obtained  can  be  pronounced  a  complete  success  in  no  instance, 
carbon  bisulphide  seeming  to  possess  the  greater  possibilities.  In  the 
cases  of  the  other  chemicals,  owing  to  the  indifferent  success  and  the 
great  expense  occasioned  in  applying  these,  their  consideration  is  out 
of  the  question  for  general  use. 

Carbon  Bisulphide.— The  use  of  this  agent  should  never  be  attempted 
without  first  experimenting  with  one  or  two  trees,  to  ascertain  the 
effect,  as  the  chemical  is  very  powerful  and  is  capable  of  inflicting 
serious  injury.     It  should  only  be  applied  at  a  time  when  the  trees 


Fig.  396. — Fibrous  roots  of  orange  in  which  many 
nematodes  were  found  living;  note  the  absence  of 
swellings.  The  orange  eelworm,  Tylenchuhis  semi- 
penetransia,  much  reaemhlea  IT.  radicicola.    (Original.) 

are  dormant,  the  roots  being  less  susceptible  at  this  time.  The  best 
method  of  procedure  is  to  make  holes  in  the  ground  to  a  depth  of  10 
to  15  inches ;  the  liquid  should  be  poured  in  and  the  holes  immediately 
covered  to  prevent  the  escape  of  the  gas,  as  the  chemical  is  decidedly 
volatile.  It  should  be  remembered  at  all  times  that  the  gas  is  both 
poisonous  and  explosive,  and  only  the  greatest  of  care  should  be 
exercised  in  handling.  Eight  or  nine  holes  to  the  scjuare  yard  should 
be  made  and  into  each  a  teaspoonful  of  the  liquid  should  be  placed. 
Following  these  directions  the  amount  used  per  square  yard  will  total 
about  4  ounces,  a  dosage  that  has  been  found  to  be  very  s^isfactory. 
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Fertilizers.— Feltilization  will  undoubtcMlly  prove,  after  more 
experimentation  has  been  undertaken,  to  be  one  of  the  best  methods  of 
handling  root  knot  by  forcing  the  growth  of  the  root  system.  Observa- 
tions seem  to  show  that  the  nematode  confines  its  operations  for  the 
most  part  to  the  upper  12  to  16  inches  of  soil,  so  that  if  roots  may  be 
forced  to  grow  deep  enough  they  may  escape  injury.  Knowing  this 
fact,  deep  cultivation  is  an  essential.  The  soil  should  be  liberally 
supplied  with  nitrogenous  fertilizers  and  potash.  Potassium  salts  have 
been  found  to  be  beneficial,  especially  in  potash-poor  soils  in  which  the 
nematode  occurs.  Changes  in  appearance  of  badly  infested  orchards 
to  which  potash  has  been  applied  have  led  many  people  to  suppose 
that  this  fertilizer  actually  kills  the  worm.  Resistance  to  the  attack 
of  the  root-knot  nematode  through  stimulation  of  the  plant  feeders  is 
undoubtedly  responsible  for  the  reduction  in  numbers  of  the  worms 
found  to  be  present.  It  has  been  found  in  Germany  that  the  sugar, 
beet  nematode  removes  ecjually  all  mineral  salts  from  the  roots.  If, 
however,  the  soil  is  lacking  in  a  particular  mineral,  the  nematode  in 
taking  its  equal  proportion  of  all  minerals  will  still  further  diminish 
the  already  depleted  supply  of  that  one.  Therefore  to  benefit  such 
a  condition  one  would  need  to  add  only  that  mineral  which  was  orig- 
inally lacking.  This  may  explain  the  effect  of  potash  in  combating 
this  disease. 

Field  Control— No  Crops  Present. 

Chemicals  have  been  experimented  with  in  the  control  of  the  root- 
knot  in  the  fields  where  no  crop  is  present  and  here  again,  owing  to 
the  great  cost  incurred  in  purchasing  and  applying,  they  can  not  be 
recommended.  Of  the  various  chemicals  that  have  been  experimented 
with,  carbon  bisulphide  gave  the  best  results.  To  successfully  destroy 
the  worm  4  ounces  must  be  used  per  square  yard  and,  as  crude  carbon 
bisulphide  costs  10  to  15  cents  a  pound,  the  cost  of  the  chemical  per 
acre,  without  considering  the  necessary  labor  required,  would  range 
between  $120  and  $180.  The  cost  of  other  chemicals  experimented 
with  have  this  same  fault.  However,  in  small  areas,  and  in  places 
where  a  tree  is  to  be  planted,  carbon  bisulphide  may  be  used  effectively ; 
in  doing  so  the  tree  is  given  an  opportunity  of  obtaining  a  vigorous 
start  and  will  establish  its  roots  below  the  area  occupied  by  the  worm. 

In  1906  Prof.  Bessey  carried  on  numerous  experiments  with  various 

commercial  fertilizers  at  JNIonetta,  South  Carolina.     The  results  of  this 

experimentation  showed  that  fertilizers  applied  in  sufficiently  large 

quantities  are  valuable  in  producing   crops  in   a   nematode-infested 

region.     The  following  extract  from  Prof.  Bessey 's  **  Root-knot  and 

its  control' '•'*  will  give  an  idea  of  the  work  that  has  been  done  with 

fertilizers : 

"♦  ♦  ♦  The  following  fertilizers  wore  tested  in  190G.  mostly  in  one  twentieth 
acre  plats  separated  by  ditches  (or  rather,  very  deep  furrows)  2  feet  wide,  the 
numbers  in  parentheses  refen-inp:  to  the  field  numbers  of  the  plats:  (12)  Kainit. 
1,000  pounds  per  acre;  (18) 
kainit,  500  pounds  per 
per  acre:    (16)    check; 

acre;   (18)  17  per  cent  acid  phosphate,  1,000  jMuinds  per  acre:   (19)  17  per  cent 
acid  phosphate.  1  ton  per  acre;    (20)   check.     In  1907  the  following  tests  were 


JOS  reien-inff  co  me  neia  numoers  or  tne  piais :  ^lai  i\ainit. 
re;  (18)  ammonium  sulphate.  007  pounds  per  acre;  (14) 
er  acre:  (1.^)  hiffh-prade  potassium  sulphate,  1,000  pounds 
?k ;    (17)    hisfh  grade   potassium  sulphate,   ilOO  pounds  per 


■Root-knot  and  Its  Control,  by  Ernst  A.  Bessey,  Bulletin  No.  217,  Bureau  of  Plant 
Industry,  U.   S.  Dept.  Agrl. 
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made:  (1)  Kainit,  1,000  pounds  per  acre;  (2)  kainit,  1,500  pounds  per  acre; 
(a)  high-^rade  potassium  sulphate,  007  pounds  per  acre;  (4)  high-grade  potas- 
sium sulphate,  1,333  pounds  iier  acre;  (5)  ammonium  sulphate,  1,000  pounds 
per  acre;  (0)  muriate  of  potash,  1,0()0  pounds  iier  acre;  (7)  potassium  mag- 
nesium carbonate,  f>07  pounds  per  acre;  (S)  potassium  magnesium  carbonate, 
1,333  pounds  per  acre.  The  checks  received  no  numbers  in  1907.  The  plats 
of  that  year  and  the  checks  were  planted  to  tomatoes,  okra,  beans,  and  New 
Era  cowpeas,  all  of  which  are  very  susceptible  to  root-knot.  The  last  year's 
plats  (1900  experiments)  were  also  replanted  in  1907  with  these  four  plants. 
In  1900  the  fertiliser  plats  were  planted  with  New  Bra  cowi)ea8  and  summer 
squashes.  To  all  of  the  fields  was  applied  each  year,  at  the  rate  of  rKM)  pounds 
per  acre,  a  special  brand  of  commercial  fertilizer  in  common  use  in  that  vicinity, 
the  soil  being  so  poor  that  without  some  complete  fertilizer  nothing  would  grow 
well.  The  expenments  were  intended  to  show  the  effect,  if  any,  of  an  excess 
of  some  particular  fertilizer  over  the  normal  quantity  applied. 

The  1900  plats  showed  plainly  the  beneficial  effects  of  potash  fertilizers  on 
the  sandy  soil  of  the  experimental  field.  All  the  plats  treated  with  kainit 
and  potassium  sulphate  were  darker  green  and  the  plants  were  far  more  vigorous 
than  on  the  other  plats.  In  fact,  plats  12  and  I*'),  respectively,  kainit  and 
potassium  sulphate,  both  1,000  pounds  to  the  acre,  were  so  far  as  the  cowpeas 
were  concerned,  hard  to  excel  anywhere.  The  squashes  did  not  show  much  dif-^ 
ference  in  any  of  the  plats.  They  were  badly  infested  with  the  squash  bug, 
which  killed  the  plants  out  in  some  of  the  plats.  The  cowpeas  in  plat  12  showed 
'  no  nematodes  and  but  few  were  present  in  the  squashes.  I*lat  14  had  a  fair 
amount  of  root-knot  in  the  cowpeas  and  from  few  to  many  on  the  different 
squash  plants.  The  xest  of  the  plats  did  not  differ  materially  from  the  check 
plats  which  were  fairly  badly  affected,  in  spots  very  badly. 

The  plants  grown  on  these  same  plats  in  1907  without  the  addition  of  the 
fertilizers  again  were  badly  affected  except  in  plat  12,  and  somewhat  in  plat 
15,  which  remained  fairly  free,  showing  a  residual  effect. 

In  the  1907  fertilizer  experiments  the  following  results  were  obtained.  The 
kainit  applications  were  injurious  to  the  germination  of  the  seeds,  both  the  1,000 
as  well  as  the  1,500  pound  application,  but  naturally  the  latter  more  markedly. 
The  amount  of  root-knot,  however,  in  these  plats  was  slight.  Potassium  sulphate 
at  007  pounds  per  acre  was  not  injurious,  but  at  twice  that  amount  it  so  injured 
the  germination  of  the  cowpeas  and  beans  that  they  required  replanting.  Root- 
knot  was  fairly  abundant  and  strangely,  more  so  in  the  more  highly  fertilized 
plat.  In  both  plats  the  growth  of  the  plants  was  very  vigorous.  The  sulphate 
of  ammonia  at  the  rate  used  exerted  a  very  harmful  effect  on  germination,  requir- 
ing several  replantings.  The  plants  that  did  grow,  however,  were  very  vigorous, 
dark  green,  and  rather  free  from  nematodes.  The  muriate  of  potash  injured 
the  germination  of  the  beans  and  cowpeas,  while  the  nematodes  were  fairly 
abundant.  The  potassium  magnesium  carbonate  gave  the  best  and  most  vigorous 
plants  of  all,  without  injury  to  germination.  Root-knot  was  present  in  most  of 
the  plants,  but  not  abundant. 

Judging  from  these  experiments,  it  is  clear  that  fertilizers  alone  can  not  be 
depended  upon  to  exterminate  root-knot.  On  the  other  hand  it  is  also  plain  that 
some  fertilizei-s  exert  a  beneficial  effect  upon  the  plant  and  enable  it  to  make  a 
good  crop  in  spite  of  nematodes.  Perhaps  they  may  also  increase  the  resisting 
IK)wer  of  the  plant  against  the  entrance  of  the  nematodes  into  the  roots.  The 
potash  fertilizers  seem  to  be  most  favorable  for  this  purpose,  so  far  as  the  experi- 
ments'at  Monetta  and  observations  elsewhere  go.  However,  it  will  not  be  safe 
to  conclude  that  they  will  be  equally  beneficial  everywhere.  In  the  sandy,  rather 
pota^h-free  soils  of  South  Carolina  and  Florida  the  application  of  potash  in 
amounts  not  too  large  seems  to  be  fbllowed  by  favorable  results. 

According  to  Stift,*  Hollrung.  in  Germany,  has  shown  that  fertilizing  highly 
with  potash  alone  is  not  of  much  benefit  to  beets  attacked  by  the  sugar-beet 
nematode.  Wimmer  has  shown  that  the  nematodes  remove  the  different  minerals 
almost  equally,  so  that  only  where  one  element  is  rather  deficient  will  the  addi- 
tion of  that  alone  be  of  benefit.  The  sugar-beet  nematode  removes  large  quanti- 
ties of  mineral  food  from  the  roots,  so  that  unless  these  minerals  are  present  in 
the  soil  in  considerable  excess  over  that  naturally  needed  by  the  crop  the  plants 
will  suffer  from  lack  of  that  mineral  which  is  not  suflScienily  abundant.  Thus, 
an  amount  of  potash  sufficient  for  a  healthy  crop  may  be  insuflScient  if  the  sugar- 
beet  nematode  is  present,  and  the  symptoms  of  potash  hunger  can  be  averted  only 
by  applying  an  excess  of  potash.  Probably  this  is  also  true  of  the  root-knot 
nematode.  The  sandy  soils  of  South  (^arolina  are  rather  potash  poor,  so  that 
a  diseased  plant  will  suffer  from  potash  hunger,  while  the  other  elements  may  be 
in  snflScient  abundance.  At  any  rate,  the  addition  of  potash  in  excess  proves 
helpful.  The  nitrogen-containing  fertilizers  when  not  in  too  great  excess  also 
benefited  the  plants  somewhat,  but  not  so  markedly  as  the  potash.  This  is  to 
be  expected,  as  nitrogen  is  not  any  too  abundant  in 'those  soils.  The  phosphatic 
fertilizers,  however,  showed  no  benefit  at  all. 


«StIft,  1908. 
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Caution  must  be  taken  not  to  apply  too  much  potash.  In  1907,  in  fact,  kainit 
at  1,000  pounds  per  aci'e  was  harmful  in  that  many  of  the  young  seedlings  were 
killed,  necessitating  replanting  several  time!$,  in  order  tp  get  a  fair  stand.  This 
quantity  was  not  harmful  in  1906  on  another  plat,  showing  that  the  danger 
limit  is  probably  not  far  below  that  amount.  Muriate  of  potash  at  the  same 
rate  was  very  harmful  in  1907,  as  was  also  the  samfe  amount  of  ammonium 
sulphate.  Potassium  sulphate,  607  poundj  to  the  acre,  and  potassium  mag- 
nesium carbonate,  667  and  1,333  pounds  to  the  acre,  were  absolutely  harmless, 
while  the  latter  amount  of  potassium  sulphate  was  only  slightly  harmful. 

In  spite  of  the  high  fertilization  a  field  continually  planted  to  nematode- 
susceptible  crops  will,  if  the  nematode  is  present,  eventually  become  so  infested 
with  that  parasite  that  it  will  be  impossible  to  make  paying  crops.  However,  it 
can  not  be  denied  that  for  special  occasions  it  is  of  value  to  reduce  part  of  the 
evil  effects  of  the  nematode  infestation  by  high  fertilixation." 

Starvation.— Probably  the  most  effective  method  of  ridding  soil 
of  Heterodera  is  attained  by  keeping  the  land  free  from  vegetation  for 
a  period  of  two  years.  Where  this  is  not  practicable,  nonsusceptible 
crops  should  be  planted  for  two  or  three  years.  Care  should  always 
be  taken  in  keeping  out  weeds  that  might  serve  as  a  host  for  this  worm. 
By  referring  to  the  list  of  susceptible  plants  it  will  be  noted  that  most 
of  the  ordinary  farm  crops  can  not  be  considered  and  those  that  are 
known  to  be  resistant  are  few.  1  he  following  list  can  be  recommended : 
Cowpea  (iron  variety),  all  species  of  the  Stizolobium  (the  velvet  bean) 
and  close  relations,  most  varieties  of  winter  oats  (Avena  sativa)^  pea- 
nut {Arachis  hypogaa)^  Florida  beggarweed,  rye  {Secale  cereeUe), 
Crabgrass  (Syntherisma  sanguma),  sorghum,  milo,  kaflSr,  timothy  and 
red  top.  This  list  includes  both  summer  and  winter  crops  and  in 
favorable  localities  the  use  of  both  is  recommended. 

For  the  most  part  these  are  crops  that  will  barely  pay  expenses  on 
valuable  land,  yet  if  the  soil  may  be  rid  of  the  pest  and  expenses  met  it 
is  well  worth  the  necessary  time  and  money  losses  incurred.  Com  and 
sorghum  have  been  especially  recommended  because  they  permit  clear 
tillage  and  all  weeds  upon  which  the  nematodes  may  live  can  be  easily 
kept  out. 

Flooding.— Other  methods,  such  as  flooding,  excessive  drying  and 
trap  crops  have  been  used  with  varying  success.  Flooding  can  not  be 
applied  with  safety  to  fields  bearing  perennial  crops,  but  under  favor- 
able conditions,  where  the  soil  may  be  kept  under  water  and  where  all 
roots  that  might  protect  the  worms  have  been  removed,  success  has 
been  attained  by  submerging  the  soil  for  a  period  of  fifteen  or  twenty 
days.  This  method  is  impracticable  in  many  instances,  owing  to  the 
lack  of  sufficient  water  and  unevenness  of  the  infested  area. 

DroMght.— Heterodera  is  particularly  susceptible  to  drought  and 
in  regions  of  little  rainfall,  thorough  drying  of  the  soil  has  greatly 
reduced  the  injury  from  the  pest.  Ploughing  deeply  after  the  last 
rains  in  the  spring  will  loosen  the  soil,  and  if  kept  unharrowed  during 
the  hot  dry  months  of  the  summer,  the  numbers  of  worms  will  be 
greatly  reduced.  Of  course,  this  method  can  only  be  applied  in  a 
region  of  very  little  or  no  summer  rainfall,  and  in  regions  with  no 
underground  seepage. 

Trap  crops  have  been  used  but  results  that  have  been  obtained  do 
not  warrant  their  use. 
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Summary  of  Control  Measures  That  May  Be  Recommended. 

In  th«  Orchard. 

At  present  no  entirely  satisfactory  method  of  controlling  or  destroy- 
ing root-knot  is  known. 

Carbon  Bisulphide.— Where  it  is  the  wish  to  reset  young  trees  in 
a  nematode-infested  orchard  carbon  bisulphide  applied  to  the  soil  at 
the  rate  of  4  ounces  per  square  yard,  placed  in  8  or  9  holes  to  the  square 
yard,  gives  satisfactory  results.  The  holes  should  be  at  least  a  foot 
in  depth  and  must  be  immediately  filled  after  applying  the  liquid. 
Carbon  bisulphide  can  not  be  used  with  safety  around  living  trees. 

Fertilization.— Heavy  fertilization,  together  with  thorough  and 
deep  cultivation,  especially  if  the  particular  food  properties  which  the 
soil  is  poor  in  be  furnished,  has  been  found  to  greatly  improve  the 
appearance  and  productivity  of  the  orchard.  The  growth  of  the  root 
system  is  stimulated  and  part,  at  least,  is  established  below  the  range 
of  nematode  depredation. 


Fio.  397. — Potatoes  showing  Injury  Inflicted  by  the  eel  worm.  Tuber  on  left  shows 
effect  on  skin  ;  on  right,  tuber  cut  open  shows  colonies  of  the  eelworms  on  the  inside. 
(Photo  by  Bremner.) 

Flooding.— Flooding  can  not  be  recommended  in  the  orchard. 
Water  allowed  to  stand  on  the  ground  long  enough  to  kill  the  pest  will 
greatly  damage,  if  not  destroy  the  trees. 

Cover  Crops.- Susceptible  cover  crops  greatly  increase  the  number 
of  worms ;  in  view  of  this  fact  avoid  the  planting  of  such  crops.  The 
iron  variety  of  cowpea  or  rye  can  be  recommended  for  the  purpose. 

In  the  Field — No  Crops   Present. 

Starvation.— The  most  satisfactory  method  of  ridding  the  soil  of 
the  pest  is  to  keep  it  free  from  all  vegetation  for  a  period  of  two  years. 
Allow  no  weeds  to  grow — this  is  a  very  essential  point. 

Nonsusceptible  Crops.— The  number  of  nonsusceptible  plants  is 
limited.  For  a  winter  crop,  plant  wheat,  rye  or  barley;  for  summer 
crop  peanuts,  cowpeas  (iron  variety)  or  the  velvet  bean  are  recom- 
mended. Destruction  of  all  weeds  is  also  very  essential  to  the  success 
of  this  undertaking.  The  nematode  infestation  will  be  greatly  reduced, 
often  eradicated  by  continuing  this  process  three  seasons. 
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Flooding.— Flooding  under  favorable  conditions  has  been  used 
more  or  less  successfully.  To  obtain  good  results  the  soil  must  be  kept 
submerged  for  several  weeks. 

Excessive  Drjmess.— In  regions  of  little  rainfall,  the  number  of 
nematodes  can  be  greatly  reduced  by  deeply  ploughing  the  infested 
area  after  the  last  rains.  The  soil  should  be  allowed  to  remain  open 
during  the  hot  weather  during  the  entire  summer.  This  method  can 
not  be  employed  where  there  is  an  underground  seepage  or  summer 
rains. 

Host  Plants. 

(The  asterisk  Indicates  plants  In  whose  roots  nematodes  have  been  found,  but 
Incurring  no  serious  Injury.) 

The  following  is  Prof.  Bessey's  list,  which  includes  all  plants  that 
are  at  the  present  time  known  to  be  susceptible  to  the  attacks  of  Hetero- 
dera  radicicola: 


Abroma  auffttsta  L. 

AbutUon   sp. 

Acacia  dealbata  Link. 

Acacia,    several   species   from    Australia. 

Aohyranthea   sp. 

Ageratum    conyzoidea   L. 

Ageratum  sp. 

Ajuga  rep  tans  L. 

Alfalfa — Medicago  aativa  L. 

Alliaria   offlcinalia   Andrz. 

Amaranthua    aatropurpureua*    Roxb. 

Amaranthua  palmeri*  S.  Wats. 

Amaranthua  retroflexua  L. 

Amaranth,     spiny   —    Amaranthua     apin- 

baua*  L, 
Amaranthua   tricolor  L. 
Almond    —    Amygdalua    (Prunus)      com- 

vvunia  L. 
Ammi  copticum*   L, 
Andropogon    achoenanthua    L. 
Anem^one  apennina  L. 
Anethum   graveolena*   L. 
Angelica   archangelica   L. 
Angelonia  gardneri  Hook. 
Apricot — Prunua  arnieniaca  L. 
Apple — Malua    aylveatria     iPyrua    malua) 

Mill. 
Argyreia  nervoaa   (Burm.)    Bojer. 
Ariatolochia   clematitia   L. 
Artemiaia  abainthium  L. 
Artemiaia  caudata  Mich. 
Artichoke,     Jerusalem — Helianthu^     tube- 

roaua  L. 
Artillery       plant  —  Pilea       aerpyllifolia* 

(Pollv.)   Wedd. 
Aspara^s — Aaparagua  offlcinalia  L. 
Aster  sp. 

Aatrantia  camiolica  Wolf. 
Aatrantia  major  L. 
Australian    salt    bush — Atriplex    aemibac- 

cata*  R.  Br. 
Australian     sarsaparilla  —  Hardenbergia 

monophylla   (Vent.)    Benth. 
Avocado — Peraea  gratiaaima  Gsertn. 
Balsam    apple — Momordica   charantia   L. 
Balsam — Jmpatiena     bnlaamina    L.     {Bal- 

aamina  hortenaia.) 
Banana.   Bruce'sj — Mnan  ettaete  Gmel. 
Banana,    Dacca — Musa   jmradiaiaca    dacca 

(Horan)  Baker. 
Banana    —   Muaa    paradiaiaca    aapientum 

(U)   Kuntze. 


Banana,   dwarf — Mu^a  cavendiahii  Lamb. 

(M.   chinensis.) 
Balloon  vine  —  Cardioapermum  halicaca- 

bum  Li. 
Barberry — Berberia  vulgaria   L. 
Barley — Hordeum   aativum  Jess. 
Basil — Ocimum   baailicuni  L. 
Bean,    Aconite    leaved — Phaaeolua    aconi- 

tifoliua  Jacq. 
Bean,      Adsoki    —    Phaaeolua      angularia 

(Willd.)   Wight 
Bean,  green  gram — Phaaeolua  radiatua  L. 
Bean,  horse — Vicia  faba  L. 
Bean,   Lima — Phaaeolua  lunatua  L. 
Bean,       Metcalfe  —  Phaaeolua       retuaua 

Moench. 
Bean,  green  gram — Phaaeolua  viax  L. 
Bean    —    Phaaeolua     vulgaria     L..     (IncL 

P.  nanua.) 
Bean,    Seeta — Phciaeolua  calcaratua  Roxb. 
Beech,  Carpinua  betulua  L. 
Beet — Beta  vulgaria  L. 
Begonia  coccinea  Hooker   (J?,  rubra). 
Begonia  nietallica  L.  Smith. 
Begonia  olbia  kuntze  (Bolivia). 
Begonia  rex  Putz. 
Beggarweed,     Florida  —  Meibomia     moUi* 

(Bahl.)    Kuntze. 
Bermuda    (Devil)    grass — Capriola  dacty- 

Ion*  (L.)  Kuntze. 
Bihai  pulverulenta   (Lindl.)  Kuntze. 
Birds-foot   trefoil — Lotua    comiculatna  L. 
Bird  of  Paradise  flower — Strelitzia  nicolai 

Reg. 
Bitters.weet — Solanum    dulcamara    L. 
Blackberry   —   Rubua   aubuniflonu  Rydb. 

kR.  villoaua.) 
Bluegrans,   annual — Poa  annua  L. 
Bluegrass,   Kentucky — Poa  prat^naia  L. 
Boerhaavia  decumbena*   Dahl. 
Boerhaavia  erecta*  L.  ' 

Bonavist    bean     (Hyacinth-    bean) — Doli- 

choa  lablab  L. 
Boaea  amheratiana   (Moq.)    Hook.  f.   ( Ro- 
de tia). 
Bouvardia  .sp. 

Buc-kwheat — Fagopyrum   vulgare*    HilL 
Buddleia  sp. 

Buffalo  burr — Solanum  roatratum  Dun. 
Burdock — Arctium   sp. 
Butternut — Juglana  cinerea  L. 
Cabbage — Braaaica  olerace^  capitata. 
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California    privet    —    Liguatrum    ovalifol- 

ium*  Hassk. 
Candytuft — Iberia  umbellata   L. 
Caraway — Carum  carvi  L. 
Cariaaa  biapinoaa*    (L.)    Desf. 
Carnation — Dianthua  caryophyllua  L. 
Carnation,   pink — Dianthua  chinenaia  hed- 

detoigi  Regel. 
Carnation,  pink — Dianthua  plumariua  L. 
Carob  or  St.  John's  bread — Ceratonia  aili- 

qua  L. 
Carpet  weed — Mollugo  verticiUata*  L. 
Carrot — Daucua  carota  L. 
Cassava — Manihot  utiliaaima*   Pohl. 
Caaaia  mimoaoidea  L. 
Catalpa — Catalpa   apecioaa   Warder. 
Cauliflower,     broccoli — Braaaica     oleracea 

botrytia  L. 
Cecropia  palmata^  Wllld. 
Celery — Apium  graveolena  L. 
Centratherum  reticulatum   (D.  C.)    Benth. 
Chenopodium  boacianum*  Moq. 
Chenopodium*  sp. 

Cherry,  choke — Prunua  virginiana*  L. 
Cherry — Prunua  sp.    (from  Mexico). 
Chestnut  —   Caatanea  aativa    (C    veaca) 

Miller. 
Chick-pea — Cicer  arietinuvi  L. 
Chicory — Cichorium  intybtut  L. 
Chinese    cabbage    —   Braaaica    pekinenaia 

(Lour.)   Skells. 
Chinese  hemp — Abutilon  avicennm  Gaerfn. 
Chinese  mustard — Braaaica  juncca*    (L. ) 

Cass. 
Chocolate  or  cocoa — Theobroma  cacao  L. 
Chrlst's-thorn    —    Paliurua      apina-Chriati 

Mill. 
Chryaanthemum    cinerarias  folium     (Trev.) 

Vis. 
Chrysanthemum — Chryaanthemum    sp. 
Chufa — Cyperua  eaculentua*  L. 
Circaea   intermedia   Ehrh. 
Clematia  sp. 
Clematia  florida  Thunb. 
Clematia   hybrida   Hurt. 
Clematia  lanuginoaa  Lindl.  &  Paxt. 
Clematia   paniculata   Thunb. 
Clematia  patena  Morr.  &  Decals. 
Clematia  vitdlba  L. 
Clematia  viticella  L. 
Clover,  bush — Leapedeza  bicolor*  Turez. 
Clover,  crimson — Trifolium  incarnatum  L. 
Clover,     Egyptian  —  Trifolium     alexandri- 

num*  L. 
Clover,        Japan    —    Leapedeza        atriata 

(Thunb.)    Hook. 
Clover,  white — Trifolium  repena  L. 
Coffee   bean,    wild   senna — Caaaia   tora   L. 
Coffee — Coffea   arabica   L. 
Coffee,    Llberian — Coffea    Hberica    Hlern. 
Coffee,    Robusta — Coffea    robuata    Hort. 
Coleus — ColeuA    blumci    Benth. 
Coleus — Coleus  acutellarioidea  (L.)   Benth. 
Coleus — Coleua  sp. 

Coral    tree — Erythrina   americaua    Mill. 
Coriander — Coriandrum    aativum*    L, 
Cornflower — Centaurea   cyanua   L, 
Coronopua  procumbena*  Oillb. 
Cosmos — Coamoa    bipinnatus*     C.iv, 
Cotton,     Sea     Island — (iossypiu)n      barba- 

denae  Ij. 
Cotton,    Upland — (ioasypium    hirsutum    L. 
Cowpea— Fipna    unguiculata     (L.)     Walp. 
Crepia  pulchra  L. 


Croton   glanduloaua  aimpaonii   Ferg. 
Crownbread — Verbeaina   occidentalia    (L.) 

Walt 
Crownbread — Verbeaina  virginica  L.*    (V. 

ainuata). 
Cucumber — Cucumia   aativua   L. 
Cumin — Cuminum  cyminum  L. 
Currant — Ribea  rubrum   L. 
Cyamopia   tetragonoloba    (L.)    Taub. 
Cyclamen — Cyclamen  europ<ruv\  L. 
Cyclamen — Cyclamen    peraicum    MllL 
Cypress,     spurge — Euphorbia     cypariaaiaa 

L. 
Cypress   vine — Ipomoea  quamocUt   L. 
Daisy — Bellia  perennia  L. 
Dahlia — Dahlia  pinnata  Cav. 
Dandelion — Taraxacum   officinale   Weber. 
Datiaca  cannabina  L. 
Dead  nettle — Lamium  amplexicaule  L.  . 
Deamodium  sp. 

Deutzla — De^^tzia  crenata  S.  &  Z. 
Devil   grass    (Bermuda) — Capriola   dacty- 

lon   (L. )    Kuntze. 
Dieffenbachia   sp. 
Dipaacua  aylveatria  Huds. 
Dock — Rumex  sp. 
Dodartia   orientalia   L, 
Dolicholus  interynediua*   (P.  &  G.)   Vail. 
Dolichoa  biftorua  L. 
Dolichoa  umbellatua*  Thunb. 
Downy    lime-grass — Elymua    arenaritka    L. 
Dragon   tree — Dracwna  roaea  Hort. 
Eclipta  alba    (L)    Hask. 
Eggplant — Solatium  tnelongena   L. 
Eleocharia  paluatria  (L.)   R.  Br. 
Elm,  European — Ulmua  campeatria  L. 
Enchanter's    nightshade — Circw    lutetiana 
I      L. 

I  Kndive — Cichorium   endiva   L. 
Ei-ythriiia  criatagalli  L. 
Eupatorium    capillifolium    (Lam.)     Small. 
'       {K.  foeuiculaceum.) 
Euphorbia   nutana*    Lag. 
Euphorbia  pihilifcra*  L. 
Fenugreek — Trigonella       focnum — gro'cum 

'  Pig — Ficua  carica  L. 

I  Fig   marigold — Mcaembryanthemum   sp. 

'  Fig,  strangling  (Wild  rubber  plant)  Ficua 

aiirca  Nutt. 
I  Ficua  sp.    (from  Natal). 
I  Ficua  sp.   (from  Mexico). 
I  Filbert — Corylua  avellana  L. 
'  Flax — Littum  uaitatiaaimum  L. 
'  Prog-fruit — Lippia   nodiflora    (L.)    Michx. 

Fuchsia — Fuchsia   sp. 
I  Oalinaoga  parvi/fora  Cav. 
I  (Jeranium — Pelargonium  zonale    (L.)    Alt. 
'  German    millet — Chwtochloa  italica*    (L.) 
I      Scrib. 

Ginseng — Panax  quinquefolium  L. 

Gladiolus — Gladiolua  sp. 
,  Gooseberry,   Cape — Phyaalia  peruviana  L. 
'  Gourd — Lagvuaria    vulgaria    Ser. 

(irabowakia  glauca   Hort. 

Grape,    Old   World — Vitia   vinifera   L. 

Grape — Vitia  aativalis  Michx. 

Grape — Vitia   labruscn   L. 

Grt't'n  gram — Phaaeolua  rndiatua  L. 

Guava — Psidium   gun  Java   L. 

Mawk's    beiird    —    Crepia    leontodontoidea 
Alllonl. 

Haw  kbit — Lmntodon    hnatilis    L. 
I  Heart-lea  veil   ba.sel — Baavlla^ubra 
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Heliotrope — Heliotropium   sp. 
Heteropteria  sp. 

Hibiscus — Hibiscus  rosa — sinensis  L. 
Hog  plum — Spondias  lutea  L. 
Hollyhock — Althaa   rosea    (L.)    Cav. 
Horehound — Mamibium    vulgare    L. 
Horseradish  —  Radicula  armoracia    (L.) 

Robinson. 
Hyacinth  bean  or  Bona  vista  bean — Dol- 

ichos  lablab  L. 
Hyssop — Hyssopus  sp. 
Ilysanthea  dufrta*    (L.)    Barnh. 
Immortelle    —    EHchrysutn        bracteatum 

(Vent)   Andr. 
Impatiena   kleinii   Wright   &   Arn. 
Indian  potato — Ipomcra  sp. 
Ipomtea  Itumnosa  L. 
Ipoincca  setosa  Ker. 
Iresine  paniculata  (L.)  Kuntze. 
Iris — Iris   sp. 
Ixora  aurea  Hort. 
Ixora   chinensis    Lam. 
Ixora  crocea  Hort. 
Ixora  fraseri  Hort. 
Ixora  sp. 

Jack  bean — Canavali  ensifornie   (L.)    DC. 
Jacquemontia   tamnifolia    (L.)    Griseb. 
Jasmine,   Cape — Gardenia  ja^minoides  El- 
lis  (G.  florida). 
Japanese     honeysuckle — Lonicera     japon- 

ica*  Thunb. 
Japanese   pap'3r   plant — Tetrapanax  papy- 

rifer   (Hook.)    Koch. 
Jerusalem    oak — Chenopodium    botrys    L. 
Juncus  gerardi  Loisel. 
Jute — Corchorus  olitorius  L. 
Kadsura  sp. 
Kale,    Collard — Brasaica    oleracea    viridis 

L. 
Lamb's-quarters  —   Chenopodium   album* 

L. 
Latana — Latana  horrida  H,  B.  K. 
Laurestine — Viburnum    timis   L. 
Leadwort,      Cape  —  Plumbago     capenais 

Thunb. 
Leafy    spurge — Euphorbia   peplia   L. 
Leek — Allium  porrum^  L. 
Lentil — Lena  eaculentia  Moench. 
Lettuce — Lactuca   aativa   L. 
Leucama  glauca*    (L.)    Benth. 
Linum   anguatifolium    Huds. 
Lobelia  erinua  L. 
Lotua   sp. 
Love-lies-bleeding  —  Amaranthua  cauda- 

«««•  L. 
Lupine,  white — Lupinua  albua   L. 
Lupine,  yellow — Lupinua  luteus  L. 
Lupinus  anguatifoltus*   L. 
Lupinus  ter^nia  Forsk. 
iiiadeira  vine — Bouaaingaultia  baaaelloides 

H.  B.  K. 
Maiz  i  or  Indian  corn — Zea  maya  L. 
Mallow,     wild — Malva    rotundifolia     bore- 

alia*    (Wallm.)    Masters. 
Manila  hemp — Muaa  textilia  Nee. 
Mayweed — Anthemia  cotula  L. 
Meadow    fescue — Featuca   elatior   L. 
Meibomia  atricta*    (Pursh. )    KuntZf. 
MeliloUta   indica*    (L.)    All. 
Aielothria   craaaifolia    Small. 
Mignonette — Reseda    odorata   L. 
Milkweed — Asclepiaa   sp. 
Modiola  caroliniana   (L.)    Don.    (M.  mnlti- 

fida). 


Mollugo  pentaphylla  L.    (if.  atricta). 
Moonflower — Impoma^a  bona-nox  L. 
Morning-glory,    Fuchsia-flowered    —    Ipo- 

mcra  fuchaioidea  Griseb. 
Morning-glory — Ipomcea  purpurea  L. 
Morning-glory,    tree    —   Ipoma'a   ayrinoce- 

folia  Meissn. 
Morning-glory,    wild — Ipomaia   cathartica* 

Poir. 
Mulberry — Morua  alba  multicaulia  (Perr.) 

Loud. 
Mulberry — Morua  alba  tatarica  (L.)  Loud. 
Mulberry — Morua  nigra  L. 
Mulberry — Morua  rubra  L. 
Mulgeditim    macrophyllum    (Willd.)     DC. 
Mullein — Verbascum  thapaus*   L. 
Musa  rosacea  Jacq. 
Muskmelon — Cucumis  melo  L. 
Mustard — Brasaica  nigra*   L. 
Nasturtium,  dwarf — Trop<rolum  minua*  L. 
Nasturtium — Tropwolurn  majus*    L. 
Nettle,   horse — Solanum  carolinenae*   L. 
Nightshade — Solanum   nigrum*   L. 
Nolano  sp. 

Oat    gi'ass,    tall    meadow — Arrhenatherum 
I      elatiua  L. 

I  Oak,  cork — Qu^rcua  auber. 
Oats — Avena  aativa*   L. 
Okra  —  Abelmoachua      eaculentua       (L.) 

Moench. 
Oldenlandia  sp. 
Onion — Allium  cepa  L. 
Orange,    bitter — Citrua   aurantium    L.     (C. 

vulgaria). 
Orange,  sweet — Citrua  aurantium  aincnaia 

L. 
Orchard  grass — Dactylia  glomerata*    L. 
Oxalia  atricta  L. 
Oxeye    daisy — Chryaanthemutn    Icucanthe- 

mum  L. 
Oyster  plant,   Spanish — Scolymua  hiapani- 

cua  L. 
Papaya  or  melon  pawpaw — Carica  papaya 

L. 
Paper    mulberry  —  Papyriua    papyrifera 

(L.)    Kuntze. 
x^alm,    California    fan — Waahingtonia   fili- 

fera   microaperma   Beccari. 
Palm — Waahingtonia  gracilia   Parish. 
Parsley — Petroaelinum    sativum*     Hoffm. 
Parsnip — Pastinaca  sativa  L. 
Passifora       pfordti       (P.       alato-carulea 

Lindl.). 
Passiflora  sp. 

Passion  flower — Passiflora  incamata  L. 
Paternoster   bean* — Abrus   precatoriua  L. 
Pea,  field — Piaum  arvenae*  L. 
Pea,    garden — Piaum   aativum   L. 
Pea,   lesser  chick — Lathyrua  cicera  L. 
Pea,  sweet — Lathyrua  odoratua  L. 
Pea,    Tangier — Lathyrua  tingitanua  L. 
Peach — Amygdalus  peraica  L. 
Peanut — Arachia   hypog(ra   L. 
Pear — Pyrua  communia  L. 
Pecan — Hicoria  pecan    (Marsh)    Britt. 
Pentagonia  phyaalodea   (L. )    Hiern. 
Peony — Pa'onia  sp. 
Pepper.    Betel — Piper  betle  «L. 
i*epper — Piper   nigrum    L. 
Peppergrass,     garden — Lepldium     aativum 

L. 
PerlUa— /VH/Za   fruteacena    (L.)    Brltt. 
Persimmon — Dioapyroa  virginiana*  L. 
Persimmon,   Japanese — Dioapyroa  kaki  L. 
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Petunia — Petunia    hf/brida   Vilm. 

Peruvian    bark — Cinchona   sp. 

Physalia  sp. 

Pigt>on   tea — Cajan    huUcum    Spreni?. 

Pineapple — Anana8   aativus    Sl-IuiU. 

Piriqueta  tomentoaa    (Wllld.)    H.   B.    K. 

Plane   tree — Platanus  sp. 

Plantago*    sp. 

Plantain — Plantago    major   L. 

Pluchea  purpurascena   (Swartz)    DC. 

Plum — Prunua   domeatica   L. 

Podranea  ricaaoliana  (Tanf.)   Sprague. 

Pokeweed — Phytolacca  americana  L. 

Polygala  oleifera  Hort. 

Polygonum  hydropiperoidea*  Mich. 

Polygonum   sp. 

Pomegranate — Punica  granatum  L. 

Poppy.    California — Eachacholtzia    caltfor- 

nica  Cham. 
Poppy — Papaver  rhoeaa   L. 
Portulaca — Portulaca    grandiffora    H'lO/c 
Potato — Solanum    tuberoaum    L. 
Primrose — Primula    carniolica    Jacq. 
Princess'    feather — Amaranthtia     hybridua 

forma  hypochondriacua*    (L.)    Rob. 
Prunua    ceraaif era  Khrh  (P.  myrobalanua). 
Prunua  japonica  Thunb  (P.  nana  and  P. 

lanceolata) . 
Pumpkin — Cucurbita  pepo   L. 
Purslance — Portulaca  oleracea  L. 
Quack-grass — Agropyron     (Treticum)     rt- 

pena    (L.)    Beauv. 
Quince — Cydonia   oblonga  Mill. 
Radicula  walteri*    (Ell.)    Greene. 
Radish — Raphanua  aativua  L. 
Ragi      millet — Eleuaine     coracana*      (L. ) 

Gaertn. 
Rain    tree — Pithecolobium   aamnn    (Jacq.) 

Benth. 
Rape — Braaaica  napua  L. 
Raspberry — Rubua  idwua  L. 
Rattlebox — Rhinanthtia   criatagalH   L. 
Red  pepper — Capaicum  annuum  L. 
Rib-grass — Plantago    lanceolata    L. 
Roquette — Eruca  aativa*  Mill. 
Rose,    Cherokee — Roaa    la'vigata    Michx. 
Rose,     Manetti — Roaa     chinenaia     manetti 

Dlppel. 
Rose — Roaa  ae  tiger  a   Michx. 
Rose-^i2oaa  sp. 

Rose    mallow — Hibiacua    coccineua   Walt. 
Rose  of  Shannon — HibiHcna  ayriacua  L. 
Roselle — Hibiacua    aabdariffa    Ij. 
Riibber   plant — Ficus   elaatica   Roxb. 
Rubua  trivialia  Mich. 
Rutabaga — Braaaica  cainpeatria*  L. 
Safflower — Carthamua   tinctorixia*    L. 
Sage — Salvia  sp. 

Sainfoin — Onobrychia  vicurfolia   Scop. 
Salsify,    black — Scorzonera    hiapanica    L. 
Salsify — Tragopogon   porrifoHua   L. 
Scabioaa   columbaria  L. 
Scarlet   tassel   flower  —   Emilia   aagittata 

(Vahl.)    DC. 
Schizonotua  aorbifoliua   (L.)   Lindl. 
Sedum    (several  species). 
Sempervivum  glauann  Ten. 
Se^npervivum   tectorum  •    L. 
Senecio  vulgaria  L. 
Seaban  biapinoaa   (Jacq.)    Sleud. 
Seaban  macrocarpa  Muhl. 
Seauvium  maritimum  (Walt.)   B.  S.  P.   (S. 

pentandrum). 
Seauvium  portulacaatrum*  L. 

4 — MB 


Seradella — Ornithopua   aativua*    Brot. 
Shallot — Allium    aacalonicum    L. 
Slieep  fescue — Featuca  ovina*  L». 
Sheep  sorrel — Oxnlia  corniculata*   L. 
Sliepherd*8     pur.se — Buraa     turaa-paatoiHa 

(U)    Brit. 
Sida  rhombifolia  L. 
Sida  ajjinosa  L. 
Slender    pigweed — Amaranthua    hybridua* 

L. 
Smilax  glauca*  Walt. 
Snapdragon — Antirrhinum    majua    L. 
Solanum   sp. 

Sorrel — Ru^nex  acetoaa  L. 
Soy    bean     (Soja    bean)     Glycine    hiapida 

(Moench.)   Maxim. 
Speedwell — Veronica  peregina*  L. 
Spermadictyon  aaureolena  Roxb. 
Spinach — Spinacia   oleracea   L. 
Splrsea — Spiraa  cantonienaia  Lour. 
Sponge      gourd — Luff  a      cylindrica       (L. ) 

Roem. 
Spurry — Spergula    arvenaia*    L. 
Squash — Cucurbita  maxima  Duch. 
Squash — Cucurbita  moachata  Duch. 
Strawberry,    American — Fragaria    chilcm- 

aia  (L. )   Duches. 
Strawberry,  European — Fragaria  veaca  L. 
St.    John's-wort — Hypericum    perforatum* 

L. 
St.  John's  bread  or  Carob — Ceratonici  aili- 

qua   L. 
Stephanotia  sp. 

Stizolobium  pachylobium  P.   &  T. 
Stitzolobiuvi  pruriena   (L.)    Medic. 
Sugar  cane — Sacchamm  officinarum  L. 
i  Sulla — Hedyaarum   coronarinm*    L. 
Sunflower — Helianthua  annuua*   L. 
Sunflower — Helianthua  debilia  Nutt. 
Sunn   hemp — Crotalaria  juncea*    L. 
Sweet  alyssum — Konig  maritima*   (L. )    R. 

Br. 
Sweet  clover,  white — Melilotika  alba  Desr. 
Sweet   fennel — F'oenictUum   vulgare  Hill. 
Swevt  potato — Ipomwa  batataa   (L. )    Poir. 
Sweet  William — Dianthua  barbatua*  L, 
Syncarpia   glomulifera*    <  Sm. )    Niedenz. 
Tamarind — Tamarindua  indica*   L. 
Tansy — Tanacetum   vulgare   L. 
Tea — Thea  ainenaia  L. 
Tea.sel — Dipaacua    fullonum    L. 
2  heophraata  craaaipea   LIndl. 
Thunbvrgi  fragrana  Roxb. 
Thistle,    common    sow — Sonchua   oleraceus 

L. 
Thistle,   sow — Sonchua  arvenaia  L. 
Toadflax — Linaria    canadenaia*     (L.)     Du- 

mont. 
Tobacco — Nicotiana   tabacum   L, 
Tomato — Lycoperaicum  eaculentum  Mill. 
Trichoaanthea    cucumeroidea    (Ser.)    Max- 
im. 
Triumfetta   rhomboidea   Jacq. 
Tuberose — Polianthea    tuberoaa    L. 
Tumbleweed — Amaranthua  .  gra'cizana     L. 

{A.,  albvra). 
Turnip — Braaaica  rapa*  L. 
Ty-ess — Lucuma  rivicoa  anguatifolia*  Miq. 
ITmbrella  tre<^ — Melia  azedarach*   U 
Velvet    bean — Stitzolobium     deeringianum 

Bort. 
Veronica   tourjiefortii*    Gmelin. 
Vetch,  bitter — Lathyrua  aativua  L. 
Vetch,  hairy — Vicia  villo^^cr-Roth.  ^ 
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Vetch,    Narbonne — Vicia    narbonensia    L. 

Vetch,   scarlet — Vicia   fulgens*    Battand. 

Vetch — Vicia  saliva  L. 

Vicia  aatropurpurea*  Desf. 

Vicia  hirauta    (L.)    S.   F.   Gray. 

Vida   monanthoa    (L.)    Desf. 

Vicia  paeudocracca*    Bertol. 

Vigna  repena  Baker. 

Violet — Viola  odorata  L. 

Vitia  aeriatuEfolia   (Bunge)    Maxim.    (Cte- 

aua  aconitifolia) . 
Walnut,    Arizona — Juglana    rupeatria    En- 

gelm. 
Walnut,  English — Juglana  regia  L. 
Watermelon — Citrullua  vulgaris  Schrad. 
Wax   gourd — Benincaaa   cerifera   Savi. 
Wayfaring  tree — Viburnum  lantana  Li. 


Welch    onion — Allium    featuloaum    L, 
Wheat— Trie  iciiwi    aativum     U     (T.     Stiti- 

vum ) . 
Wild  senna  (coffee  bean) — Caaaia  tora  L. 
vVillow,   weeping — Salix   babylonica   L. 
Willughbfra  acandena    (L.)    Kuntze  Mika- 

nia  acandena). 
Wistaria — Kraunhia       aineaia*        (Sims.) 

Greene. 
Wire-grass — Eleuaine  indica*   L. 
Wood   sanicle — Saniatila  europwa   L. 
Wormwood — Chenopodium     anthelminthi- 

cum*  L. 
Yam — Dioacorea  illuatrata  Hort. 
Ylang-ylang — Cananga     odorata      (Lam.) 

Hook  &  Thorn. 
Zamia  Horidana  DC. 


*PEAR  CTTLTURE-HISTORY  AND  PBESENT  STATUS. 

By  p.  J.  O'Gara,  Pathologist,  Medford,  Oregon. 

The  pear  is  without  doubt  one  of  the  most  favorite  fruits,  although 
in  its  wild  state  its  astringent  qualities  are  so  pronounced  as  to  render 
it  unpalatable.  Under  cultivation  it  has  become  an  excellent  fruit  for 
all  purposes,  whether  for  dessert,  for  canning,  for  culinary  use  or  in 
the  fresh  state.  The  cultivation  of  the  pear  extends  to  the  remotest 
antiquity.  It  is  mentioned  in  the  oldest  Greek  writings  and  was  culti- 
vated by  the  Romans.  It  was  common  in  Syria,  Egypt  and  Greece, 
and  from  the  latter  country  was  introduced  into  Italy.  The  word 
*'pear''  or  its  equivalent  occurs  in  all  Celtic  languages,  while  we  also 
find  it  in  Slavonic  and  other  dialects ;  and  from  this  it  is  inferred  that 
cultivation  of  the  pear,  from  the  shores  of  the  Caspian  Sea  to  the 
Atlantic,  was  practiced  in  very  ancient  times.  According  to  Virgil, 
Cato,  Pliny  and  other  Roman  writers,  the  varieties  in  cultivation  were 
very  numerous,  and  from  the  names  of  important  varieties  usually 
referred  to  the  countries  from  which  the  trees  were  imported.  Unfor- 
tunately, none  of  the  old  Roman  varieties  exist  to-day,  but  from  the 
writings  of  Pliny  we  have  every  reason  to  believe  that  their  best  vari- 
eties of  pears  were  very  poor  in  comparison  with  the  choice  varieties 
under  cultivation  at  the  present  time. 

1  he  pear  of  quality  really  dates  from  about  the  seventeenth  century. 
However,  it  was  not  until  Professor  Van  Mons  of  the  University  of 
Louvain,  Belgium,  by  his  perseverance  and  indefatigable  labors  suc- 
ceeded in  producing  an  immense  number  of  new  varieties  of  pears  by 
selective  breeding,  that  the  growing  of  pears  of  commercial  quality  was 
put  upon  a  sound  basis.  His  whole  life  was  mostly  devoted  to  pear 
culture,  and  from  among  the  80,000  seedlings  raised  by  himself  we  find 
the  finest  cultivated  varieties  of  to-day — such  as  Bosc,  Diel  and  others. 
The  w^ork  of  Van  Mons  has  given  the  little  country  of  Belgium  the 
title  of  '*The  Eden  of  the  Pear  Tree.''  The  net  results -of  his  work 
were  given  to  the  world  a  little  more  than  one  hundred  years  ago. 
Another  worker,  Thomas  Andrew  Knight,  an  Englishman,  by  hybridiz- 

♦Thls  splendid  paper  first  appeared  in  "Better  Fruits,"  October,  1913,  and  its  con- 
tents applied  so  well  to  California  conditions  of  pear  growing  that  we  obtained  per 
mission  from  Mr.  P.  J.  O'Gara  to  use  it  in  Tlie  Monthly  Bulletin,  w^hlch  h^  kindly ^gave 
as  well  as  tlie  use  of  the  cuts  for  illustrative  purposes. — Editor.  .     ,,    (     r\r\rs\c> 
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ing  also  produced  varieties  of  noted  quality.  These  two  scientists  and 
their  followers,  working  from  different  points  of  view,  produced  fruits 
that  have,  by  further  cultivation,  reached  tlie  limit  of  perfection. 

From  the  standpoint  of  the  botanist,  there  are  some  differences  in 
opinion  as  to  the  species  from  which  cultivated  pears  are  descendants. 
There  are  some  who  hold  that  cultivated  pears  have  descended  from  at 
least  three  species,  while  others  who  have  very  carefully  studied  the 
subject  refer  all  cultivated  pears  to  one  species,  the  individuals  of 
which  have  in  course  of  time  diverged  in  various  directions  so  as  to 
form  now  six  races:  (1)  Celtic,  (2)  Germanic,  (3)  Hellenic,  (4)  Pon- 
tic, (5)  Indian,  (6)  Mongolic.  From  the  Germanic  race  we  have  what 
is  commonly  known  as  the  European  pear,  Pyrus  communis,  while  from 
the  Mongolic  race  we  have  the  Oriental  pear,  Fyrus  chinensis.  Of 
course,  it  is  understood  that  there  are  many  wild  varieties  which  come 
under  the  various  groups.  From  the  horticulturist's  .point  of  view 
there  is  a  totally  different  classification,  namely,  dwarf,  standard  and 
Oriental.  The  dwarf  pear  consists  mainly  of  European  varieties 
propagated  by  grafting  onto  rooted  cuttings  of  the  Angiers  quince. 
The  Japan  Golden  Russet  is  also  used  for  dwarfing,  but  it  is  to  be 
generally  understood  that  the  dwarf  pear  means  the  pear  worked  on 
the  quince  root.  Standards  consist  of  the  European  varieties  propa- 
gated on  the  pear  root,  the  stocks  for  this  purpose  being  European  or 
Japan  pear  seedlings  or  rooted  cuttings  of  some  of  the  Oriental  pears. 
The  Orientals  are  those  which  are  partly  or  wholly  of  Chinese  or  Japa- 
nese origin.  So  far  as  the  pure  Oriental  pear  is  concerned,  there  are 
very  few  plantings.  The  important  commercial  varieties  of  this  group 
are  really  hybrids  between  the  Oriental  and  the  European  pears  and 
consist  of  such  varieties  as  Kieffer,  La  Conte,  Garber,  Smith  and  others 
of  minor  importance.  The  reason  for  this  separation  into  three  groups 
is  because  the  requirements  of  the  varieties  coming  under  each  group 
are  usually  quite  different,  demanding  distinctive  cultural  methods. 
With  few  exceptions,  dwarfs  must  be  considered  as  belonging  to  the 
small  gai'dener  or  the  amateur  horticulturist;  the  Oriental  hybrids, 
so  far  as  the  quality  of  their  fruit  is  concerned,  have  no  place  in  the 
commercial  pear  orchards  of  the  Pacific  coast.  Therefore,  in  consider- 
ing commercial  pear  growing  in  the  better  sections  of  the  extreme  West, 
we  must  have  in  mind  the  better  varieties  which  have  sprung  from  the 
European  type  or  group  grown  as  standard  trees. 

In  looking  over  the  more  or  less  voluminous  literature  on  pear  cul- 
ture, we  find  it  frequently  states  that  pear  trees  are  more  difficult  to 
maintain  in  a  healthy,  productive  condition  than  apple  trees,  and  can 
not  be  grown  with  the  same  degree  of  success  over  so  wide  an  area  of 
country.  This  statement  is  only  partly  true,  for  while  the  pear  does 
not  enjoy  the  same  degree  of  success  over  so  wide  an  area  of  country 
as  does  the  apple,  nevertheless  with  proper  soil  and  climatic  conditions 
the  pear  will  much  outlive  the  apple.  There  are  natural  pear  sections 
or  districts,  just  as  there  are  apple  districts,  and  given  the  suitable 
varieties  for  such  districts,  the  pear  will  always  outlive  the  apple.  At 
the  same  time  the  pear  will  have  produced  commercial  fruit  for  a 
longer  period  and  the  net  returns  will  be  much  greater.  In  its  wild 
state  it  is  hardier  and  longer  lived  than  the  apple,  making  a  taller 
and  more  pyramidal  head  and  becoming  much  larger  in  trunk  diame- 
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ter.  While  apples  are  known  to  reach  the  great  age  of  200  years, 
many  pear  trees  are  known  to  be  500  years  old.  On  the  Pacific  coast 
we  find  pear  trees  still  in  bearing  in  the  old  ^Mission  orchards  of  Cali- 
fornia. These  pear  trees,  after  nearly  two  and  a  quarter  centuries, 
are  still  holding  their  own,  with  a  few  olives  and  date  palms  as  com- 
panions standing  as  reminders  of  the  old  civilization. 

In  a  short  article  such  as  this  is  it  is  quite  impossible  to  discuss  the 
important  subject  of  varieties  at  any  length.  Considering  the  Pacific 
coast,  we  find  a  wide  variety  of  soil  types  (even  in  restricted  areas), 
climatic  conditions,  elevations,  etc.  The  varieties  best  adapted  under 
the  various  conditions  is  a  subject  for  wide  discussion.  In  a  few 
localities,    principally   throughout    California   and   the   Rogue   River 


Fig.  391). — Bearing  branches  of  Bosc  pears. 
Hollywood   orchard,    Medford,    Oregon.      (Orig- 
inal.) 


Valley  in  southern  Oregon,  the  matter  of  varieties  best  suited  to  the 
varying  conditions  has  been  well  worked  out,  so  that  at  this  time 
growers  are  not  making  the  mistakes  so  common  in  the  past.  Besides 
the  matter  of  soils,  climatic  conditions,  etc.,  the  important  matter  of 
the  market  demands  for  the  various  varieties  must  be  well  understood. 
Taking  the  Rogue  River  Valley  as  an  example,  all  plantings  now  made, 
or  which  have  been  made  during  the  pa.st  five  or  six  years,  take  into 
consideration  all  the  above  factors.  In  going  over  my  notes  I  find  that 
over  fifty  varieties  of  pears  may  be  found  growing  in  the  Rogue  River 
Valley,  yet  out  of  this  number  seven  varieties  are  really  commercial. 
The  varieties  in  the  order  of  their  ripening  are  Bartlett,  Clairgeau, 
Howell,  Anjou,  Bosc,  Comice,  Nelis.     Besides  these  seven  ^rietkapwe 
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have  planted  considerable  acreage  of  P.  Barry  and  Forelle;  however, 
these  latter  varieties  are  not  yet  in  bearing  commercially.  I  do  not 
mean  to  say  that  the  other  varieties  grown  in  the  valley  are  not  good ; 
as  a  matter  of  fact  they  are  excellent,  nevertheless  the  market  demand 
does  not  warrant  the  multiplication  of  varieties.  In  the  seven  com- 
mercial varieties  mentioned  it  would  be  just  as  well  to  omit  the  Clair- 
geau,  which  in  no  way  compares  with  the  excellence  of  the  other 
varieties.  The  great  pear  districts  of  the  Pacific  coast,  so  far  as  the 
future  of  the  pear  industry  is  concerned,  will  be  southern  Oregon 
(Rogue  River  Valley)  and  California,  principally  the  great  Sacramento 
Valley  and  its  tributary  districts.  In  this  natural  pear  belt  any  one 
or  all  of  the  commercial  varieti&s  of  pears  may  be  grown;  that  is  to  say, 


FiQ.  4  00. — Bearing  branches  of  Bartlett 
pears.  Gore  orchard,  Medford,  Oregon. 
(Original.) 

hundreds  of  varieties.  But  pear  growers  must  not  fall  into  the  error 
of  planting  too  many  varieties,  as  has  been  the  case  in  commercial 
apple  growing  throughout  the  entire  Northwest.  Not  long  ago  a  horti- 
culturist, waxing  enthusiastic  over  the  excellent  quality  of  the  pear  as 
grown  in  this  district  (Rogue  River  Valley),  said  that  the  pear  growers 
were  making  a  mistake  in  not  growing  at  least  100  varieties.  View- 
ing the  pear  situation  from  the  apple  standpoint,  especially  consider- 
ing market  conditions,  it  would  be  financial  suicide  for  any  district  to 
grow  commercially  more  than  six  or  eight  varieties.  If  there  is  any 
doubt  in  the  matter  of  too  many  varieties  it  would  be  well  for  the 
reader  to  secure  a  copy  of  a  paper  written  ])y  Mr.  W.  F.  Gwin,  man- 
ager Northwest  Fruit  Exchange,   Portland,  Oregon,  enticed  **What 
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is  the  Matter  With  the  Apple  Business?"  In  this  most  excellent  paper 
Mr.  Gwin  shows  clearly  the  danger  of  too  many  varieties. 

It  sometimes  happens  that  new  or  hetter  varieties  are  needed,  but 
they  should  be  added  with  the  ultimate  intention  of  having  them  take 
the  place  of  inferior  varieties  already  growing  and  not  to  increase  the 
total  number  of  varieties.  This  holds  true  with  the  individual  as  well 
as  with  the  district  as  a  whole.  Where  orchards  are  large  the  number 
of  varieties  grown  may  be  the  maximiim  number  suited  to  the  district, 
providing  the  soils  are  suitable;  however,  with  the  small  grower  it  is 
best  to  restrict  the  plantings  to  two  or  three  varieties.  As.  a  business 
proposition,  it  is  never  advisable  to  plant  less  of  any  one  variety  than 
will  produce  carload  shipments,  unless  it  be  for  pollination  purposes. 

In  setting  out  a  pear  orchard  less  regard  may  he  had  for  the  char- 
acter of  the  soil  than  for  almost  any  other  kind  of  fruit.  It  will  sren- 
erally  do  well  over  a  tight  clay  hardpan  where  almost  any  other  fruit 
would  fail.  It  will  also  thrive  in  clay  loams  and  adobes  as  well  as  in 
calcareous  and  alkali  soils.  The  pear  will  flourish  whether  the  water 
is  near  or  far  from  the  surface,  and  can  endure  complete  submergence 
in  water  for  a  considerable  length  of  time  without  being,  killed.  Dur- 
ing periods  of  high  water  in  the  lower  Sacramento  River  districts  I 
have  seen  pear  orchards  completely  under  water,  which  did  not  fully 
subside  for  several  months.  The  regular  orchard  work,  such  as  spray- 
ing, pruning  and  thinning,  was  carried  on  by  the  use  of  boats  and 
barges.  However,  the  pear  demands  a  good  soil  for  its  best  develop- 
ment, and  naturally  the  heavier  alluvial,  clay  loam  and  other  types 
rich  in  plant  food  are  the  best.  The  variety  which  is  least  exacting 
is  the  Bartlett.  Anjou,  Clairgeau,  Howell,  Nelis  and  Bosc  thrive  on 
heavy  soils,  including  the  heavy  adobes.  For  early  bearing  such 
varieties  as  the  Bosc  and  Comice  are  best  grown  upon  the  clay  loam 
soils.  The  Comice  comes  into  bearing  rather  slowly  if  grown  on  too 
heavy  soil.  While  the  Nelis  produces  the  best  quality  of  fruit  on  the 
lighter  clay  loam  soils  it  does  not  attain  as  good  size  as  the  market 
demands.  However,  increased  size  of  the  fruit  might  be  secured  by 
irrigating  during  seasons  of  minimum  rainfall. 

The  distance  for  the  planting  standard  pear  trees  will  depend  some- 
what upon  the  varieties.  Due  regard  must  be  had  for  such  varieties 
as  the  Bosc  or  Anjou,  which  have  a  tendency  to  grow  in  a  spreading 
form,  as  against  the  Comice  and  Bartlett,  which  are  naturally  upright 
growers.  The  maximum  distance  for  spreading  varieties  should  not 
be  over  30  feet,  either  square  or  hexagonal  system.  The  minimum 
distance  should  not  be  less  than  22  feet,  square  or  hexagonal.  The 
average  distance  practiced  in  the  Rogue  River  Valley  is  25  feet,  both 
systems.  However,  the  common  practice  is  not  to  plant  solid  blocks  of 
any  one  variety,  for  the  reason  that  certain  varieties  are  self-sterile  and 
require  the  pollen  of  other  varieties  to  fertilize  the  blossoms. 

Self-sterility  and  self -fertility  are  not  constant  quantities  in  the 
same  variety;  that  is  to  say,  the  variety  may  be  self-sterile  in  one 
district  and  self-fertile  in  another.  One  can  not  tell  beforehand  just 
what  a  variety  will  do  when  taken  from  one  district  into  another  where 
climatic  conditions  and  soils  are  very  different.  On  the  Pacific  coast 
there  is  a  greater  tendency  to  self -fertility  than  in  the  East,  although 
varieties  in  the  self-sterile  group  under  Eastern  conditions  and  quite 
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self-fertile  on  the  coast,  have  the  quality  and  form  of  the  fruit  im- 
proved by  crossing.  Generally  speaking,  on  the  Pacific  coast  little  or 
no  attention  is  paid  to  the  Bartiett  so  far  as  fertility  or  sterility  is 
concerned.  It  regularly  sets  heavy  crops  of  well-sized  fruits  with  its 
own  pollen.  On  the  other  hand,  such  varieties  as  Cornice  and  Nelis 
are  completely  sterile  to  their  own  pollen  in  the  Rogue  River  Valley, 
all  statements  to  the  contrary  notwithstanding.  As  stated  before, 
the  matter  of  self-sterility  and  self-fertility  should  be  worked  out  for 
the  various  varieties  in  each  particular  district.  1  have  worked  this 
problem  out  for  the  Rogue  River  Valley,  and  since  the  data  have  been 
published  elsewhere  1  shall  not  burden  the  reader  with  it  here. 

While  volumes  might  be  written  on  how  to  prune  the  pear,  the 
whole  principle  of  pruning  may  be  stated  in  a  single  short  sentence — 
use  the  open  head,  no  matter  what  variety.  In  such  varieties  as  tend 
to  grow  very  upright,  they  should  be  pruned  so  as  to  throw  them  more 
open,  while  the  reverse  should  be  practiced  to  a  certain  exteAt  on 
straggling  or  spreading  varieties.  The  tree  when  set  out  should  be 
headed  back  so  as  to  stand  18  to  24  inches  high.  After  the  first  year's 
growth,  the  frame  limbs  should  be  selected  and  headed  back  to  12  or 
14  inches.  During  the  growing  season,  if  the  trees  are  making  extreme 
growth  and  producing  too  many  shoots  it  is  well  to  pinch  back  or  trim 
out  those  that  are  in  excess  of  the  needs  of  the  tree.  If  the  season  has 
been  such  that  the  trees  have  made  little  or  no  growth,  the  shoots  should 
be  headed  back  to  a  single  bud  so  as  to  start  a  new  frame  of  vigorous 
shoots.  The  successive  years'  pruning  should  be  such  as  to  continue 
the  open  head,  and  by  shortening  in  to  not  over  eighteen  inches  for 
each  cut,  stiffen  up  the  body  and  framework.  The  frame  or  scaffold 
branches  need  not  be  pruned  of  all  the  lateral  shoots.  Those  to  the 
inside  and  some  on  the  outside  should  be  removed,  but  a  few  may  be 
left  as  temporary  fruiting  branches  which,  by  heading  in,  will  readily 
develop  fruit  spurs.  Fruit  borne  on  these  temporary  fruiting  branches 
will  hang  close  to  the  tree  and  will  not  have  a  tendency  to  throw  the 
tree  out  of  shape,  which  so  often  happens  where  the  first  crop  is  borne 
somewhat  above  the  scaffold  limbs.  By  means  of  the  temporary  fruit- 
ing branches  trees  are  brought  into  early  bearing,  and  at  the  same 
time  no  fruit  spurs  need  be  permitted  on  the  body  or  scaffold  limbs. 
The  reason  for  keeping  fruit  spurs  off  from  the  heavy  wood  is  to 
prevent  dangerous  body  infections  of  pear  blight.  Should  infection 
occur  on  a  temporary  fruiting  branch  it  is  easily  removed  before  any 
damage  is  done  to  the  body  of  the  tree.  Pears  reach  the  bearing  age, 
under  proper  care,  earlier  than  do  apples,  and  once  in  bearing  pruning 
will  not  have  the  tendency  to  throw  them  out  of  bearing  as  it  will  in 
apples.  However,  severe  heading  of  such  varieties  as  Bosc  and  Cornice 
is  not  advised;  as  a  matter  of  fact  after  they  reach  the  age  of  five  or 
six  years  it  is  best  to  withhold  all  pruning  for  two  or  three  years, 
reaving  the  thinning  out  of  crossing  or  interfering  limbs. 

The  details  of  cultivation,  fertilization  and  cover  cropping  need  no 
extended  discussion.  To  grow  fruit  of  quality  demands  all  that  good 
agricultural  practice  has  taught  in  the  production  of  other  crops;  in 
other  words,  the  pear  demands  scientific  agriculture.  Unthrifty  trees 
can  not  produce  luscious  fruit;  however,  it  is  not  good  practice  to 
over-stimulate  the  trees  for  the  reason  that  they  are  then  muoh  more 
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susceptible  to  serious  injury  from  pear  blight  should  infection  occur. 
It  will  be  easy  for  the  pear  grower  to  judge  whether  or  not  his  trees 
are  making  sufficient  new  wood.  It  will  also  be  easy  for  him  to  note 
by  the  appearance  of  the  foliage  the  lack  of  soil  fertility. 

Pear  growing  in  the  United  States  is  generally  on  the  decrease,  the 
reason  for  this  being  pear  blight.  Many  districts  that  were  once 
known  for  their  heavy  pear  shipments  are  now  without  a  single  pear 
tree.  In  the  East  we  find  that  southward  from  the  region  of  the  Great 
Lakes  the  growing  of  the  better  varieties  of  European  pears  has  been 
largely  abandoned,  and  to  a  certain  extent  we  find  growing  in  their 
stead  the  two  or  three  Oriental  hybrids,  spoken  of  elsewhere  in  this 
paper.     Of  course,  large  quantities  of  pears  are  produced  in  the  East, 
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Fio.  402. — Anjou  pear  tree  in  full  bloom.      Holloway  orchard,  Medford,  Oregon.      (Orlgrinal. ) 

but  for  the  most  part  they  do  not  compare  in  quality  with  the  standard 
varieties  grown  on  the  Pacific  coast.  This  fact  is  evident  from  the 
great  difference  in  price  between  the  Eastern  and  Western  product. 
While  the  East  and  Middle  West  have  suffered  much  from  the  ravages 
of  pear  blight,  many  large  districts  in  the  West  have  also  had  their  share 
of  trouble.  In  some  states  entire  districts  have  been  wiped  out,  and  it 
is  known  that  in  one  state  only  a  single  pear  orchard  of  about  500  trees 
remains.  The  only  district  on  the  Pacific  coast  which  has  not  only 
held  its  own  but  has  actually  increased  its  pear  acreage  and  produc- 
tion is  the  Rogue  River  Valley  in  southern  Oregon.  The  rate  of 
increa.se  may  be  shown  by  the  carload  shipments  made  in  1911,  1912 
and  1913,  which  were  respectively  125,  250  and  500  cars  (1913  crop 
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estimated).  Pear  blight  has  been  known  to  be  in  the  district  .since 
1907,  so  that  the  growers  have  had  to  contend  with  it  for  seven  seasons. 
It  would  seem  that  some  very  good  work  has  been  done  in  the  control 
of  this  disease,  as  the  increased  shipments  demonstrate.  When  pear 
blight  came  into  the  Eogue  River  Valley  from  the  California  districts 
the  growers,  finding  it  impossible  to  get  any  help  from  their  own  state 
institutions,  appealed  to  the  federal  government  for  aid,  which  was 
immediately  iorthcoming.  After  the  United  States  Department  of 
Agriculture  had  demonstrated  the  control  of  blight  the  growers,  feel- 
ing the  necessity  of  continued  supervision,  established  a  county  pathol- 
ogist's office,  the  first  of  its  kind  in  the  United  States.  This  office 
continues  the  work  hrst  undertaken  and  carried  to  success  by  the 
Department  of  Agriculture.  The  fact  that  pear  growing  is  on  the 
increase  in  the  Rogue  River  Valley  is  due  to  the  efforts  of  the  growers 
themselves.  When  they  found  that  there  was  no  possibility  of  getting 
help  within  their  own  state  they  immediately  set  out  to  help  themselves. 

It  has  been  stated  frequently  that  pear  blight  is  a  disease  of  pome 
fruits  on  the  American  continent;  however,  it  is  now  known  that  the 
disease  has  secured  a  foothold  in  Europe.  It  has  been  reported  from 
at  least  three  countries  in  Europe,  and  while  it  has  not  yet  shown  great 
virulence  we  are  anxiously  awaiting  what  will  likely  happen  when  the 
disease  reaches  the  tine  pear  districts  of  Holland,  Belgium  and  France. 
Now  that  the  disease  is  in  Europe,  and  will  likely  spread  to  the  better 
pear  sections,  we  should  more  than  ever  feel  the  necessity  of  guarding 
our  pear  interests  in  the  better  pear-growing  sections  of  the  United 
States ;  for  pear  blight  anywhere  usually  means  reduced  acreage  and 
reduced  crops — therefore  higher  prices.  Undoubtedly  the  countries 
of  Europe  will  make  every  effort  to  prevent  the  spread  o'f  this  disease, 
but  the  disease  being  new  to  them,  and  not  being  fully  understood  by 
them  so  far  as  control  is  concerned,  will  mean  that  there  must  be  some 
loss  once  the  disease  enters  a  district. 

Does  pear  growing  pay  ?  Does  it  pay  to  control  pear  blight !  Aside 
from  pear  blight,  the  pear  tree  is  troubled  less  by  insect  and  fungous 
pests  than  is  its  near  relative,  the  apple.  Furthermore,  blight  is  no 
more  severe  in  the  more  susceptible  varieties  of  pears  than  it  is  in 
many  varieties  of  apples,  notably  Spitzenberg,  Alexander,  Transcend- 
ent Crab  and  many  others.  The  question  as  to  whether  it  pays  to 
control  blight. may  be  easily  answered  by  giving  the  average  prices 
over  a  six-year  period  for  pears  shipped  from  the  Rogue  River  Valley. 
The  prices  given  are  those  obtained  through  the  association  as  well  as 
by  individual  growers,  and  represents  f .  o.  b.  averages  for  the  first  and 
second  grades.  The  average  prices  received  during  the  years  1907  to 
1912,  inclusive,  are  as  follows:  Bartlett,  $1.35;  Winter  Nelis,  $1.65; 
Howell,  $1.95;  Bosc,  $2.30;  Cornice,  $2.45;  Anjou,  $2.50. 

All  apple  growers  throughout  the  Northwest  know  what  it  costs  to 
raise  a  box  of  apples,  and,  taking  everything  into  consideration,  we 
have  found  that  it  costs  somewhat  less  to  raise  a  box  of  pears. 

The  future  of  pear  growing  in  any  district  will  depend  upon  the 
ability  of  the  growers  to  control  pear  blight.  If  they  are  unwilling  to 
co-operate  and  carry  out  the  work  of  eradicating  the  disease,  which  is 
the  only  method  of  control,  it  will  be  just  as  well  for  them  to  pull  out 
their  pear  trees  and  have  the  agony  over.  For  the  district  which  will 
control  pear  blight  the  disease  may  be  considered  a  blessing  in  dis- 
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guise.  Owing  to  the  fact  that  the  pear  is  very  prolific  and  is  other- 
wise very  free  from  troubles,  if  there  were  no  such  disease  as  pear 
blight  pears  could  be  produced  in  such  enormous  quantities  that  there 
would  be  no  profit  in  growing  them.  But  blight  will  continue  to  keep 
the  production  limited,  and  there  will  always  be  a  handsome  profit  in 
pears. 


A  CASE  OF  ARSENICAL  INJURY  TO  APRICOT  TREES. 

By  Gbo.  p.  Weldon,  Chief  Deputy  State  Commissioner  of  Horticulture. 

It  has  been  known  for  some  time  that  arsenic  applied  to  trees  in  the 
form  of  lead  arsenate,  Paris  green,  etc.,  for  the  control  of  insect  pests, 
may  accumulate  at  the  crowns  and  a  sufficient  amount  become  soluble 


FiQ.  403. — Dead  roots  near  the  crown  of  younjr  apricot  tree,  due  to  arsenical  Injurv. 

(Orlgrinal.) 

to  corrode  the  bark  and  girdle  the  trees.  Dr.  W.  P.  Headden  of  the 
Colorado  Experiment  Station  and  Prof.  D.  B.  Swingle  of  the  Montana 
Experiment  Station  have  given  in  publications  from  their  respective 
stations  much  analytical  and  experimental  proof  of  such  injury. 

Typical  cases  of  this  damage  to  orchard  trees  may  be  recognized  in 
advanced  cases  by  the  following  symptoms:  foliage  small  and  yellow, 
or  at  least  unnaturally  colored  early  in  the  season.  Usually  there  is 
a  very  heavy  crop  of  fruit,  also  highly  colored.  Longitudinal  cracks 
often  occur  in  the  bark  which  may  be  discolored  an  unnatural  yellow. 
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Corroflion  at  the  crown  completely  girdling  the  tree  in  extreme  cases 
and  in  others  involving  only  part  of  the  crown.  Dead  roots  or  at  least 
portions  of  some  of  the  larger  roots  near  the  crown  are  common 
symptoms.  In  all  typical  cases  the  injury  to  the  bark  begins  on  the 
outer  surface  and  gradually  the  arsenic  eats  its  way  through  to  the 
cambium.  The  wood  of  limbs,  trunks  aud  roots  of  injured  trees  is 
more  or  less  blackened.  In  most  cases  where  injury  is  at  all  severe 
girdling  and  death  of  the  tree  takes  place. 

An  interesting  case  of  similar  injury  to  some  young  apricot  trees  was 
seen  in  Kings  County  recently.  Early  in  the  season  climbing  cut- 
worms gave  considerable  trouble  by  destroying  the  buds  and  in  an 
effort  to  rid  the  orchard  of  this  pest  the  owner  prepared  a  bran  and 
Paris  green  mash  which  he  placed  in  generous  piles  about  the  crowns 
of  the  affected  trees.  After  a  time  the  orchard  was  irrigated  and 
very  soon  the  trees  began  to  look  sickly,  many  d3nng  outright.  When 
the  orchard  was  visited  on  October  28th  some  of  the  trees  were  still 
alive  but  showed  the  characteristic  symptoms  of  arsenical  injury.     An 


Fio.  404. — Young  apricot  orchard  injured  by  arsenical  poisoning:  note  the  uninjured 
tree  in  the  second  row  from  the  left.     (Original.) 

examination  of  several  of  the  crowns  was  made  and  the  bark  was  found 
to  be  more  or  less  discolored  and  corroded  in  each  case.  In  places  it 
was  very  black  and  could  be  crumbled  easily  between  the  fingers. 
Above  the  ground  line  the  bark  was  giteen  and  the  top  of  the  trees 
showed  a  sickly,  yellow  color  and  an  unthrifty  growth  to  indicate  the 
crown  and  root  condition.  One  of  these  trees  is  shown  in  Fig.  408. 
The  portion  of  the  trunk  from  the  crown  down,  and  some  of  the  roots 
were  dead.  Uninjured  trees  in  the  orchard  were  still  in  good  foliage 
and  the  picture  gives  an  idea  of  the  appearance  of  those  that  were 
injured.  Fig.  404  shows  the  portion  of  the  orchard  where  the  injury 
was  done  and  gives  some  idea  of  the  extent. 

It  is  probable  that  the  presence  of  alkali  in  the  soil  and  water,  aided 
in  breaking  down  the  Paris  green'  thus  liberating  soluble  arsenic 
which  damaged  the  trees. 

This  case  is  cited,  not  for  the  purpose  of  alarming  those  who  find  it 
necessary  to  use  an  arsenic  compound  in  the  form  of  a  spray  or  other- 
wise, but  simply  to  show  that  care  should  be  exercised  in  its  applica- 
tion. In  spraying  for  codling  moth  there  are  times  when  much  of  the 
liquid  containing  arsenate  of  lead,  Paris  green  or  zinc  arsenite  in 
suspension,  is  allowed  to  run  down  the  trunks  of  trees  and  collect  at 
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the  crowns,  resulting  in  the  formation  of  a  collar  of  arsenic  at  the 
ground  line.  Removal  of  the  soil  about  the  crowns  after  such  heavy 
spraying  would  probably  eliminate  all  trouble. 

We  must  apply  arsenical  sprays  for  codling  moth  and  other  insects, 
but  proper  discretion  should  be  used  in  its  application,  and  especially 
should  care  be  exercised  to  prevent  the  collection  of  quantities  of  the 
liquid  at  the  crown.  It  is  often  necessary  to  spray  very  heavily  and 
in  such  cases  it  is  almost  impossible  to  keep  the  liquid  from  running 
down  the  trunks,  and  the  only  remedy  is  its  removal  with  the  soil  from 
about  the  tree. 


THE  FROST  PROBLEM. 

By  A.  J.  Cook,  State  Commissioner  of  Horticulture. 

Most  of  US  pay  extravagantly  for  fire  and  life  insurance  for  the 
security  it  gives  and  more  for  the  comfort  which  attends  this  feeling 
of  security. 

The  plum  curculio  is  a  serious  insect  pest.  I  heard  Judge  Ransdall, 
a  very  successful  plum  grower  of  Michigan,  say  once  that  he  thanked 
the  Lord  for  this  insect.  His  philosophy  was  as  follows:  It  is  easy 
to  control  this  enemy,  but  most  persons  will  not  do  so.  Thia  insures 
my  getting  a  fine  crop  of  superior  fruit,  and  I  am  always  sure  of  a 
great  price  and  a  ready  market.  He  could  quote  Shakespeare  with 
joy:  '* Sweet  are  the  uses  of  adversity." 

Some  of  the  citrus  growers  of  the  South  may  regard  the  frost  calam- 
ity of  last  January  in  the  same  happy  frame  of  mind.  One  firm 
expended  seme  $28,000  in  the  first,  and  has  already  spent  nearlv  thn^^ 
times  as  much  to  improve  its  equipment  since  the  freeze,  yet  the 
readiness  of  the  firm  for  the  fray  saved  its  fruit  and  trees,  and  it  is 
ahead  many  thousands  of  dollars. 

Three  localities  in  the  southland  were  prepared  for  frost  last  year 
to  a  greater  or  lesser  degree :  Pomona,  Corona  and  the  great  Limoneira 
lemon  grove.  In  these  localities  the  saving  was  immense.  Does  not 
this  all  tend  to  prove  that  the  citrus  growers  of  the  State  face  an 
opportunity  that  may  return  a  rich  harvest  of  profit? 

We  see  by  the  press  that  Pomona  is  pleased  with  her  last  year's 
expenditure.  She  has  paid  out  one  half  of  a  million  dollars  to  increase 
her  equipment  for  frost  protection.  She  will  have  10,000  acres  of 
citrus  groves  with  improved  oil  pots  for  heating.  The  example  of 
Colorado  is  being  followed,  as  the  chambers  of  commerce  and  busineKS 
associations  are  organizing  to  give  aid  in  case  the  ** Storm  King"  comeR 
and  help  is  needed.  The  motorcycle  brigade,  organized  last  year,  will 
be  continued  and  strengthened,  and  the  superior  telephone  equipment 
of  the  Pomona  Valley  will  be  at  the  service  of  the  citrus  growers. 

News  comes  from  Redlands  that  the  growers  there  are  also  alive  to 
the  necessity  of  quick  and  energetic  action,  and  they  are  putting 
thousands  upon  thousands  of  dollars  in  this  effort  to  protect  against 
the  possible  freeze  of  the  future. 

The  North  is  fortunate  in  her  early  market,  but  that  will  not  save 
her  trees.  San  Diego  had  never  had  a  damaging  freeze  before  last 
winter,  and  no  part  of  the  South  suffered  more  in  January,  1913,  than 


THE   MONTHLY   BULLETIN'.  769 

did  many  orchards  in  this  supposed  frostless  area.  Does  it  not  be- 
hoove the  North  to  prepare  to  meet  the  ** Frost  King,"  in  case  he 
should  come?  I  believe  no  wise  man  will  build  too  assuredly  on  the 
assurance  that  his  orchard  is  in  the  frostless  belt. 

Mr.  C.  C.  Teague  has  had  very  extensive  experience  in  this  fight 
with  frost,  and  has  won  out  in  great  shape.  He  will  give  wise  sug- 
gestions from  his  experionce  at  the  State  Fruit  Growers'  Convention 
which  convenes  at  San  Jose,  December  2d  to  4th,  inclusive.  Fruit 
growers  from  the  north,  central  and  southern  sections  should  all  listen 
to  his  words,  deciduous  growers  no  less  than  citrus  orchardists,  pro- 
ducers of  nuts  as  well  as  of  fruit  should  show  that  they  are  alive  to 
their  own  best  interests  by  heeding  the  suggestions  and  acting  on  the 
advice  Mr.  Teague  will  give. 

Among  the  scores  of  letters  that  come  to  this  office  are  very  many 
asking  for  literature  on  various  phases  of  fruit  culture.  Upon  taking 
office  we  found  a  noticeable  dearth  of  such  publications.  It  is  the 
intention  of  this  Commission  to  issue  authoritative,  up-to-date  treatises 
on  each  of  our  California  fruits,  nuts,  etc.  Already  we  have  able 
booklets  on  insects,  the  date,  the  fig,  the  avocado,  walnuts,  prunes, 
almonds,  apples  and  olives.  The  two  last  mentioned  are  not  up-to- 
date.  Among  the  inquiries,  those  on  alfalfa  and  citrus  fruits  have 
been  very  prominent.  This  has  led  to  our  writing  on  these  two  sub- 
jects. The  peach  is  also  in  preparation  by  one  of  our  moat  successful 
growers.  It  is  the  aim  to  follow  these  with  monographs  on  the  pear, 
the  cherry,  the  apricot  and  up-to-date  treatises  on  the  olive  and  the 
apple. 
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GENERAL  NOTES. 


RECENT  IMPORTATIONS  OF  BENEFICIAL  INSECTS  IN 

CALIFORNIA. 

During  the  last  two  or  three  months  the  State  Insectary  has  received 
a  number  of  species  of  foreign  beneficial  insects  which  are  to  be  intro- 
duced into  this  State. 

In  the  latter  part  of  August,  through  the  kindness  of  Mr.  H.  A. 
Ballon  of  the  Imperial  Department  of  Agriculture  for  the  West  Indies, 
the  State  Insectary  received  a  consignment  of  parasitized  black  scale 
material  from  which  we  reared  several  hundreds  of  specimens  of  a  pre- 
daceous  egg  parasite  of  the  black  scale,  known  as  Lecaniobius  cockerelli. 
These  were  all  liberated  in  an  infested  section  and  the  result  of  this 
liberation  will  be  watched  by  many  with  great  interest. 

In  September  a  shipment  of  mealy  bug  parasites  was  received 
through  the  courtesy  of  Professor  S.  I.  Kuwana,  E;Dtomologist  for  the 
Imperial  Agricultural  Experiment  Station  of  Japan,  in  conjunction 
with  Mr.  Harry  S.  Smith,  superintendent  of  the  State  Insectary,  who 
was  at  that  time  in  Japan.  Prom  this  shipment  we  have  reared  what 
we  believe  to  be  several  valuable  species  of  hymenopterous  parasites, 
and  we  are  now  attempting  to  breed  them  up  in  suflficient  numbers  to 
be  released  in  the  sections  infested  with  the  mealy  bug. 

Again  in  October  two  more  shipments  of  mealy  bug  parasites  were 
received  from  Japan  from  the  same  source.  The  same  species  of  para- 
sites were  again  reared  and  strengthens  materially  our  breeding  cage 
supply. 

One  shipment  has  been  sent  by  Mr.  Smith  from  the  Philippines 
containing  a  small  internal  parasite  of  the  red  scale.  This  arrived  in 
fine  condition.  Two  shipments  of  black  scale  parasites  were  also  sent 
by  Mr.  Smith  from  which  we  have  obtained  a  predaceous  Pteroraalid 
on  the  eggs  of  the  black  scale. 

With  a  shipment  of  parasitized  black  scales  from  Peru,  sent  through 
the  kindness  of  Mr.  C.  H.  Townsend,  in  charge  of  the  entomological 
stations  of  that  country'-,  from  which  we  have  obtained  several  species 
of  a  laree  encyrtid  attackiner  the  old  scales:  with  a  further  sunnb- 
of  parasitized  mealy  bugs  and  black  scale  material,  besides  several 
species  of  ladybirds  preying  on  both  the  mealy  bug  and  black  scale 
which  Mr.  Simth  is  bringing  with  him  from  the  Orient,  we  have  hopes 
of  doing  things  along  the  line  of  insect  natural  control  the  next  season. 

— E.  J.  YOSLER. 

A  GREAT  TRIUMPH. 

The  recent  decision  by  the  United  States  Supreme  Court,  confirming 
the  opinion  of  the  Interstate  Commerce  Commission,  is  a  signal  victory 
for  the  Arizona  and  California  lemon  growers.  It  also  illustrates  the 
importance  of  a  persistent  fight,  even  though  it  is  the  rancher  versus 
the  *  interests.'' 

When  the  tariff'  was   raised  to  n<*   per  P^^^i^d  p|l^^g^i^at(fgf^^^^*r 
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governed  by  the  principle  of  *' charging  all  that  the  traffic  will  bear," 
raised  the  freight  tariff  from  $1.00  to  $1.15  per  hundred  pounds.'  The 
lemon  growers  of  California,  under  the  leadership  of  G.  Harold  Powell 
of  the  Citrus  Protective  League  of  California  and  the  late  Judge  A. 
P.  Call,  appealed  to  the  Interstate  Commerce  Commission  and  secured 
several  hearings.  As  a  result  of  these  hearings  they  obtained  on 
June  11,  1910,  a  decision  from  this  body  that  the  amended  rate  was 
'* unjust  and  unreasonable."  In  September,  1910,  the  railroads  filed 
a  complaint  with  the  United  States  Circuit  Court  for  the  District  of 
Kansas,  alleging  that  the  Interstate  Commerce  Commission  in  this 
decision  had  exceeded  its  powers,  as  it  favored  the  growers  of  Cali- 
fornia as  against  the  interests  of  the  growers  of  Sicily,  and  deprived 
the  railroads  of  a  reasonable  and  just  compensation,  and  was  con- 
fscatory.  This  court  in  February,  1911,  granted  a  preliminary  in- 
junction. The  case  was  then  referred  to  the  Commerce  Court  for  a 
hearing.  In  October,  1911,  this  court  filed  an  opinion,  overruling  the 
decision  of  the  Interstate  Commerce  Commission.  The  ground  for 
reversal  was  that  the  decision  of  the  Interstate  Commerce  Commission 
was  unfair  to  the  foreign  producer  of  lemons.  It  permitted,  however, 
a  rehearing  of  the  case.  In  November,  1911,  the  Interstate  Commerce 
Commission  reopened  the  case,  and  as  a  result  again  ordered  the  rail- 
roads to  fix  a  rate  not  greater  than  $1.00.  Again  the  railroads  asked 
for  a  preliminary  injunction  which  was  refused,  and. the  $1.00  rate 
took  effect  February  15,  1912.  The  case  was  again  argued  before  the 
Commerce  Commission  in  Los  Angeles,  and  the  request  for  an  injunc- 
tion was  denied.  The  railroads  then  appealed  the  case  to  the  United 
States  Supreme  Court,  and  this  body  confirmed  the  decision  of  the 
Interstate  Commerce  Commission,  holding  that  a  rate  greater  than 
$1.00  was  unreasonable.'' 

6.  Harold  Powell  states  that  this  decision  will  save  to  the  lemon 
gl*owers  in  an  averapre  season  $200,000  and  will  materially  aid  them  in 
the  severe  competition  with  Sicily  in  furnishing  our  markets  with  this 
necessary  fruit. 

What  is  more,  this  advantaf?e  is  retroactive,  extending  back  to  1909. 

There  is  much  that  is  encouraging  in  this  decision.  Ranchers  are 
corainer  into  their  own.  Even  the  railroads  cannot  always  rule  with 
a  hierh  hand.  There  is  hope  that  even  with  the  tariff  reduced  the 
lemon  interests  may  not  wane,  but  increase  until  we  can  supply  our 
home  demand  from  onr  own  groves. — A.  J.  Cook. 
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CALENDAR  OF  INSECT  PESTS  AND  PLANT 

DISEASES. 

By  E.  J.  VoBLBR,  Assistant  Superintendent  of  the  State  Insectary. 

[Under  the  above  heading  the  author  aims  to  give  brief,  popular  descriptions  and 
methods  of  controlling  insect  pests  and  plant  diseases  as  near  as  possible  Just  prior  to 
or  at  the  time  when  the  suggestions  given  should  be  carried  into  effect  by  the  growers.] 


INSECTS   INJURIOUS  TO   FRUIT  TREES. 

The  Bed-humped  Caterpillar. 

The  red-humped  caterpillar,  Schizxira  concinna  S.  &  A.,  spends  the 
winter  as  a  pupa  in  cocoons  which  are  located  several  inches  under  the 
surface  of  the  ground,  or  among  the  thickly  fallen  leaves  and  other 
matter  under  the  trees.  Hoeing  or  cultivating  close  to  the  trees  in 
the  winter  time  will  kill  many  pupae  of  this  insect  as  well  as  the  hiber- 
nating stages  of  other  destructive  pests.  The  description  of  this 
itisect's  appearance  and  work  was  given  in  a  previous  issue. 

Scale  Insects  on  Deciduous  Trees. 

If  the  fruit  trees  are  infested  with  scale  insects  don't  let  another 
year  lapse  before  remedial  measures  are  undertaken.  The  man  who 
grows  the  best  fruit  is  the  man  who  makes  it  his  business  to  see  that 
the  trees  are  free  from  all  pests.  If  the  San  Jose  scale,  black  scale, 
brown  apricot  scale,  Italian  pear  scale  and  others  which  might  be 
mentioned  are  destroying  the  vitality  of  your  trees,  a  little  time  and 
money  spent  in  spraying  will  do  wonders.  What  to  use  for  a  spray 
material  is  another  question.  Crude  oil  emulsion,  10  per  cent  (home- 
made) ;  crude  oil  emulsion  (prepared),  8  per  cent;  distillate  emulsion, 
5  per  cent;  Yel-ros,  1  to  40.  and  lime-sulphur,  4.5  donees  Baum^,  are 
all  good  eradicators.  If  you  are  in  doubt  as  to  what  pest  is  troubling 
your  trees,  send  a  sample  to  the  oflBce  of  the  State  Commissioner  of 
Horticulture,  and  it  will  be  identified. 

Apple  Tree  Tent  Caterpillars. 

The  two  apple  tree  tent  caterpillars,  commonly  known  as  the  eastern 
apple  tree  tent  caterpillar  and  the  forest  tent  caterpillar,  both  occur 
in  California.  The  former  has  a  very  limited  distribution  in  this  State, 
and  the  latter  is  confined  to  the  central  and  northern  portions.  Both 
attack  the  foliage  and  the  young  fruit  of  the  apple.  The  general 
appearance  of  the  larvae  of  the  two  .species  is  practically  the  same. 
They  are  hairy  caterpillars,  about  1}  inches  long  when  full  grown: 
black  in  color  with  distinct  yellow  and  white  stripes  along  the  back 
and  with  blue  and  white  spots  along  the  sides.  The  larvae  of  the 
former  species  spin  a  web  or  tent  on  which  they  congregate  when 
not  feeding;  while  the  latter  congresrate  in  masses  on  the  trunks 
and  limbs  of  the  trees.  (Fie.  405.)  The  winter  is  spent  in  the  esrsr 
stage,  the  egg  masses  being  attached  in  cylindrical  formation  to  the 
smaller  twigs.  Destroying  these  egg  masses  during  the  winter  time 
is  one  method  of  controlling  these  two  pests.  Digitized  by  GoOqIc 
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The  California  Tussock  Moth. 

The  California  tussock  moth  (Hemerocampa  vetusta  Boisd.),  is 
distributed  throughout  the  central  portion  of  this  State,  being  espe- 
cially abundant  along  the  coast.  It  feeds  on  the  foliage  and  young 
fruit  of  the  apple,  as  well  as  upon  live  oak,  lupin,  cherry  and  walnut, 
although  the  first  is  the  favorite.  If  this  pest,  whose  larva  is  a  grey 
caterpillar  with  numerous  colored  spots  and  four  prominent  white 
tufts  on  the  upper  side,  besides  two  black  tufts  on  the  head  and  one 
near  the  posterior  end,  has  been  abundant  during  the  past  season,  it 
may  be  advantageous  during  the  winter  months  to  hand-pick  the  egg 
masses  which  are  deposited  on  the  limbs  and  trunks  of  the  trees  in  the 
fall.     They  may  be  destroyed  by  burning  or  immersing  in  oil. 


Fio.  405. — Larvae  of  the  forest  tent  caterpillar   (Afalacoaoma  diaatria  Hubn.),  on 
apple  tree.     (Cal.  Hort.  Com.) 

STORED  PRODUCTS  AND  TRUCK  CROP  INSECTS. 

Insects  Injurious  to  Stored  Products. 

In  a  previous  issue  of  the  Monthly  Bulletin  attention  was  called  to 
the  work  of  insects  in  stored  products.  The  grain  weevils,  bean  and 
pea  weevils,  and  the  well  known  flour  moths  cause  annually  an  immense 
amount  of  damage.  If  the  holders  of  infested  products  will  take  such 
time  and  money  as  is  necessary  to  destroy  these  pests  they  will  not  be 
the  losers.  Carbon  bisulphide,  using  five  pounds  to  the  thousand 
cubic  feet  of  space,  seems  to  be  the  best  fumigant.  A  tight  room  is 
necessary  and  care  must  be  taken  that  the  liquid  shall  be  kept  av^ay 
from  any  flame  as  it  is  highly  explasive.  The  liquid  is  poured  into 
shallow  dishes  and  soon  evaporates  into  a  heavy  gas.  The  best  results 
are  obtained  when  the  temperature  is  above  70  degrees  Fahr. 
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Hie  Hop  Flea  Beetle. 

The  hop  flea  beetle  is  a  small  black  beetle  with  a  metallic  tinge  and 
appears  in  the  spring  attacking  the  hop  plants  as  soon  as  they  appear 
above  ground.  Its  work  is  characterized  by  the  skeletonized  leaves. 
On  page  231  of  *' Injurious  and  Beneficial  Insects  of  California,"  E.  0. 
Essig  recommends  the  thorough  cleaning  of  the  hop  fields  and  burning 
the  rubbish  to  destroy  the  hibernating  beetles. 

DISEASES  OF  PLANTS. 

Pear  Blight. 

The  work  of  cutting  out  portions  of  the  trees  infested  with  pear 
blight  {Bacillus  amylovorus)  should  be  continued  until  all  signs  of 
the  dread  disease  have  been  eliminated  from  the  orchard.  As  has 
been  stated  before,  the  blight  causes  the  leaves,  blossoms  and  young 
fruit  to  wither  and  turn  black  on  the  aflfected  portions  which  do  not 
fall,  remaining  attached  to  the  twigs  during  the  winter.  The  disease 
proceeds  downward  into  the  larger  branches  which  are  often  killed 
very  rapidly.  Care  must  be  taken  to  disinfect  the  pruning  tools  with 
a*  solution  of  corrosive  sublimate  (bichloride  of  mercury)  1  to  1,000, 
and  to  cut  below  any  sign  of  the  aflfected  area  at  the  time  when  the 
diseased  parts  are  removed  and  subsequently  burned. 

Stem  Bot  of  Alfalfa. 

According  to  the  California  Airricultnral  Experiment  Station,  a  stem 
rot  fungus  causes  considerable  damage  to  alfalfa  at  times  in  this  State, 
as  well  as  in  other  states.  The  fungus  appears  to  be  a  cosmopolitan 
species  aflPecting  various  plants  all  over  the  world.  They^  describe  the 
characteristic  work  of  this  fundus  as  follows:  The  stems  wilt  and  die 
after  nearly  reaching:  maturity.  The  infestation  appears  to  be  scat- 
tered the  attacked  stems  here  and  there  in  the  fields  are  easily  con- 
trasted with  the  healthv  green  appearance  of  other  stalks.  The  disease 
is  particularly  abundant  during  the  spring  when  the  ground  is  moist 
and  where  the  stand  of  alfalfa  is  so  thick  as  to  shade  the  ground.  The 
examination  of  an  aflPeeted  stem  shows  a  decayed  base  covered  more  or 
less  with  a  white  mold.  No  remedy  can  be  suggested  other  than  the 
plowing  up  of  badly  infested  fields,  which  should  be  planted  to  other 
crops  for  several  years. 

Shot-Hole  Fungus  of  Almond  Trees. 

This  fungus,  as  suggested  by  its  name,  gives  a  shot-hole  effect  to 
the  almond  leaves.  The  young  twigs  are  also  sometimes  spotted.  A 
strong  attack  of  this  disease  defoliates  the  trees  early  in  the  season, 
the  crop  being  badly  injured  as  a  result.  Control  measures  consist  in 
sprayinsr  \\\\\\  Bordeaux  mixture,  5-5-50  formula  in  the  spring  as  the 
buds  are  opening. 

Shot-Hole  and  Fruit  Spot  of  Apricot. 

This  disease  is  also  known  as  the  peach  blight  fungus  and  causes  the 
spotting  of  the  fruit  of  the  apricot,  as  well  as  a  shot-hole  effect  on  the 
leaves  and  killing  of  the  buds.     If  the  apricot  orchardist  whose  trees 

•Ralph  E.  Smith  and  T^iizah^th  H.  Smith.  California  Plant  Diseases.  California 
A«rl.  Exp.  Sta.  Bull.  No.  218.  r^  ^ 
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have  been  affected  by  this  fungus  has  neglected  to  spray  with  Bordeaux 
mixture  during  November,  there  is  all  the  more  reason  to  applj  a 
thorough  spra3ang  in  the  spring  just  as  soon  as  the  buds  open. 

Leaf-Curl  of  Peach. 

We  wish  to  again  call  the  attention  of  the  peach  growers  to  the  leaf- 
curl  fungus.  This  disease  causes  the  curling  pf  the  peach  leaves  as 
they  develop  in  the  spring  and  which  often  wither  and  fall  together 
with  part  of  the  young  fruit.  Later  on  a  new  growth  of  leaves  develop, 
but  the  harm  has  been  done.  Spray  with  Bordeaux  mixture  5-5-50, 
just  prior  to  the  opening  of  the  buds  in  the  spring. 

Apple  Scab, 

Apple  scab  is  easily  recognized  by  the  scabby  patches  developed  on 
the  surface  of  the  fruit  in  which  the  brown  velvet  growth  of  the 
fungus  appears.  Spray  with  Bordeaux  mixture  5-5-50,  just  as  the  buds 
are  opening,  again  after  the  petals  fall,  and  once  or  twice  at  intervals 
later  where  the  variety  or  location  Ls  particularly  advantageous  to  the 
growth  of  the  fungus.  Arsenate  of  lead,  a  remedy  for  the  codling 
moth,  can  be  combined  with  the  Bordeaux  mixture,  thus  eliminating? 
two  sprayings  for  scab  and  codling  moth  at  the  time  both  should  be 
applied. 
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INSECT  NOTES. 


Conducted  by  the  Editor. 

The  potato  tuber  moth,  Phthorim(Fa  operculella  Zel.  The  occurrence  of  the  potato 
tuber  moth  in  the  northern  part  of  the  State  was  made  known  by  lt«  discovery  recently 
in  Shasta  County.  About  150  sacks  of  potatoes  recently  dug  and  placed  in  a  bam 
were  found  to  contain  a  bad. Infestation  of  the  pest — Gbo.  P.  Wkldon. 

The  large  green  predaceous  ground  beetle tCalosoma  scrutator  Fab.,  has  been  re- 
ceived in  quite  large  quantities  from  Horticultural  Commissioner  B.  V.  Sharp  of  Han- 
ford,  California.  These  were  collected  by  wood  choppers,  who  stated  they  were  feeding 
upon  caterpillars  destructive  to  willows. 

Narcissus  bulbs  have  been  received  from  Horticultural  Commissioner  Stabler  of 
Sutter  County,  containing  the  larvae  of  the  large  Narcissus  bulb  fly,  Merodon  equeatria 
Fab.  The  bulbs  in  many  instances  were  badly  hollowed  out  by  the  feeding  larvae. — 
XjBROT  Childs. 

Quite  a  number  of  specimens  of  potatoes  injured  by  wlreworms  have  been  repeatedly 
sent  to  this  office  with  the  Inquiry  as  to  whether  the  work  was  done  by  the  potato  tuber 
moth  or  not.  The  burrows  of  the  potato  tuber  moth  are  very  conspicuous  Just  under- 
neath the  skin  or  throughout  the  interior  of  the  potato,  while  the  small  holes  of  the 
wireworm  usually  penetrate  only  a  short  distance. 

The  woolly  aphis,  Schizoneura  laniifera  Hana  An  effort  is  being  made  to  determine 
the  distribution  in  the  State  of  the  woolly  aphis  on  pear  roots.  At  present  it  has  been 
observed  in  the  following  counties:  Sacramento,  Yolo,  Contra  Costa,  Sonoma,  Santa 
Clara,  Lake,  Nevada,  Placer,  and  Napa.  It  is  probable  that,  it  will  be  found,  upon 
Investigation,  in  practically  every  pear-growing  section  of  the  State.  It  is  quite  a 
serious  pest  because  of  Its  habit  of  feeding  on  the  fibrous  roots. — Geo.  P.  Weux>n. 

Platjfnua  maculicollia,  a  small  brown  beetle  belonging  to  the  family  Curabids.  haa 
been  reported  as  occurring  in  annoying  numbers  under  houses  and  in  cellars  at  Sacra- 
mento. These  Insects  are  harmless  and  often  beneficial  in  that  they  feed  predaceously 
upon  smaller  insects  and  mites. — Lbrot  Childs. 

A  single  adult  specimen  of  the  cherry  borer,  Dicerca  divaricata  Say,  has  been  re- 
ceived from  Nevada  City,  Nevada  County,  Cal.,  where  It  Is  claimed  that  the  young  tips 
of  cherry  trees  have  been  injured  by  it. 

The  cypress  tv/lg  -  fsorer,  Phloeoainua  criatatua  Lee.,  has  Just  been  received  from  San 
Luis  Obispo. 

The  citrus  white  fly,  Aleyrodea  citri,  A  recent  inspection  of  trees  In  Marysville, 
made  by  K  J.  Branlgan,  indicated  that  the  citrus  white  fly  is  still  present  in  tliat  sec^ 
tlon,  but  only  in  very  limited  numbers. — Geo.  P.  Wbldon. 

The  potato  flea  beetle,  Epitrix  cucumeria  Harris,  has  been  received  from  Placerville 
November  11,  1913,  where  It  has  been  working  upon  the  foliage  of  potatoes. 

The  peach  twlg-borer,Anar«to  lineatella.  This  pest  of  the  peach  is  found  veo' 
abundantly  hibernating  in  crotches  of  peach,  apricot,  and  plum  trees,  of  both  orchards 
and  nurseries. — Gbo.  P.  Wbloon. 

The  San  Jose  scale,  Aapidiotua  pemicioaua  Comst,  has  been  taken  in  Imperial 
County  on  pears  by  Horticultural  Commissioner  F.  W.  Walte.  The  entire  surface  of 
the  fruit  sent  In  was  completely  covered  with  the  scale  and  shows  the  adaptability  of 
this  Insect  in  a  hot  climate. 

Quite  a  serious  Infestation  of  nematode  on  roots  of  peach,  was  found  in  Kings 
County.— Geo.  P.  Wbldon. 

Specimens  of  the  larvae  of  Prionua  sp.  have  been  received  from  ChIco,  California, 
with  the  report  that  they  were  causing  great  Inlury  to  the  roots  of  prune  treea — 

E.    J.    VOSLER. 


Digitized  by  VjOOQIC 


THE    MONTHLY   BULLETIN.  777 


NOTES  FROM  THE  COUNTY  COMMISSIONERS. 

By  Gbo.  p.  Wbldon,  Chief  Deputy  State  Commissioner  of  Horticulture. 

This  office  is  in  receipt  of  the  annual  report  of  County  Horticultural 
Commissioner  R.  S.  Vaile  for  Ventura  County  in  the  form  of  a  printed 
bulletin.  This  report  is  neatly  gotten  up  and  contains  much  informa- 
tion of  interest  and  value  to  the  fruit  growers  of  the  county,  and  reflects 
much  credit  upon  its  able  author. 

Mr.  George  A.  Lamiman,  in  his  November  report  to  the  Board  of 
Supervisors  of  Shasta  County,  tells  of  an  important  experiment  he  is 
conducting  for  the  good  of  the  fruit  growers.  Recognizing  the  need 
of  a  cover  crop  that  will  make  a  good  winter  growth,  and  believing 
that  winter  vetch  is  such  a  crop  if  it  can  be  grown  successfully,  he  has 
inoculated  the  seed  with  the  proper  bacteria  in  hopes  that  a  thrifty 
growth  will  be  the  result. 

County  Horticultural  Commissioner  0.  C.  IMcManus,  of  Modoc 
County,  has  just  finished  a  campaign  against  pear  blight.  He  states 
that  he  has  been  able  to  secure  the  co-operation  of  the  growers  in  his 
county  in  this  work.  When  first  beginning  his  term  of  office  Mr.  Mc- 
Manus  found  there  was  not  a  single  spray  pump  of  any  kind  in  the 
county.  Through  his  efforts,  at  the  present  time,  there  are  about 
twenty  in  use.  This  speaks  well  for  the  work  that  has  been  instituted 
for  the  benefit  of  the  growers  of  Modoc  County. 

BED  SPEDEB  SPBEAD  BY  WINDS. 

By  H.  P.  Stabler,  Yuba  City,     Horticultural  Commissioner,  Sutter  County. 

During  the  summer  of  1912  Mr.  C.  K.  Woods,  a  fruit  grower  and 
nurseryman  of  Sutter  County,  became  convinced  from  his  own  observa- 
tions that  red  spiders  are  carried  greater  distances  by  winds  than  is 
generally  supposed.  For  years  it  has  been  known  that  red  spiders 
can  be  blown  from  one  tree  to  another  in  an  orchard,  and  in  many 
instances  for  the  distance  of  several  rows,  but  it  was  generally  believed 
that  a  county  road,  a  city  lot  or  similar  barrier  was  sufficient  to  prevent 
the  spread  of  the  pest  by  the  agency  of  the  winds. 

Acting  on  this  theory  growers  felt  that  by  treating  their  own 
orchards  they  were  not  likely  to  have  an  infestation  from  neglected 
trees  in  the  neighborhood.  Mr.  Woods  held  otherwise  and  was  quite 
satisfied  in  his  own  mind  that  proper  tests  would  establish  the  correct- 
ness of  his  contention.  Unfortunately  for  the  purpose  of  making  tests 
the  unusually  heavy  rains  occurring  about  September  1,  1912,  disposed 
of  the  red  spider  infestation  for  the  season. 

Red  spider  infestation  was  unusually  severe  the  past  summer  and  it 
was  determined  to  test  the  efficiency  of  the  winds  as  a  carrier  of  the 
mite.  With  this  object  in  view,  !Mr.  E.  E.  Munger  of  Yuba  City  placed 
a  sheet  of  sticky  fly  paper  on  a  board  and  nailed  it  to  a  fence  twenty 
feet  from  an  infested  tree.  This  was  done  on  August  2d  and  after 
twenty-four  hours  examination  disclosed  the  presence  of  a  great  many 
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mites.  On  Au»nist  5th  a  sheet  of  sticky  fly  paper  on  a  board  was  nailed 
to  a  telephone  pole  twelve  feet  from  the  ground,  one  hundred  feet 
north  of  a  badly  infested  ten-acre  almond  orchard  of  very  large  trees. 
The  spiders  found  on  the  sheet  the  next  day  were  very  numerous.  On 
August  10th  the  sticky  paper  was  placed  250  feet  from  the  orchard 


Fio.  407. — Close  view  of  the  apparatus  showing 
the. legs  standing  in  cans  of  water  and  oil.  (Photo 
by  Geo.   P.   Weldon.) 

and  30  feet  from  the  ground  on  top  of  a  tank  house.  Spiders  were 
found  on  tin*  paper  the  next  day.  The  n(»xt  test  was  made  650  feet 
from  the  infested  orchard  and  the  paper  placed  fifty  feet  from  the 
ground  on  top  of  a  school  house,  with  the  result  that  oijany  si)iders 
were  found  on  the  paper  the  next  day.  Digitized  by  vj005l^ 
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At  this  stage  of  the  experiments  Mr.  Geo.  P.  Weldon,  Deputy  State 
Commissioner  of  Horticulture,  visited  this  locality  and  saw  the  results 
of  the  experiments.  He  identified  the  spiders  on  the  sticky  paper.  At 
his  suggestion  the  next  tests  were  made  even  more  carefully;  the  fly 
paper  was  tacked  to  a  large  fruit-drying  tray,  which  was  nailed  to  a 
step-ladder,  the  legs  of  which  were  placed  in  cans  of  water  over  which 
oil  was  floated.  This  was  done  to  prove  beyond  doubt  that  the  spiders 
were  blown  on  the  paper  and  did  not  crawl  there. 

On  August  21st  four  sheets  of  the  sticky  paper  were  placed  on  the 
tray,  which  was  nailed  to  the  insulated  step  ladder,  sixty  feet  from 
badly  infested  trees  in  another  orchard,  and  in  twenty-four  hours  about 
fifteen  spiders  were  counted  on  each  sheet  of  paper.  The  final  test  was 
made  on  the  27th  of  August  with  the  same  apparatus  placed  105  feet 
from  the  infested  orchard.  Fourteen  sheets  of  paper  were  used  and 
after  24  hours  many  mites  were  found  on  the  paper. 

Mr.  Weldon  was  here  again  at  this  time,  and  examined  the  appli- 
ances and  took  the  photographs  which  accompany  this  article.  We 
believe  we  have  established  the  fact  that  red  spiders  are  blown  sufficient 
distances  by  the  wind  to  make  an  infested  orchard  a  menace  to  orchards 
within  a  reasonable  distance.  All  of  these  tests  were  made  at  times 
when  the  usual  light  summer  south  winds  were  blowing.  The  days 
were  usually  calm  and  the  winds  blew  at  night. 
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QUARANTINE  «2 hap|r   g    DIVISION. 


REPOBT  FOB  THE  MONTH  OF  OCTOBEB,  1913. 

By  Frederick  Mabkew,  Chief  Deputy  Quarantine  Officer,  San  Francisco,  California. 

SAN    FRANCISCO  STATION. 

Horticultural   imports — 

•  Parcels. 

Ships  inspected   -. — 45 

Passed  as  free  from  pests 103,458 

Fumigated    3,2iU 

Destroyed  or  returned -W 

Contraband  destroyed 5 

Total  parcels  horticultural  products  for  the  month 100,7i)0 

Horticultural  exports — 

Parcels. 

Inspected  and  certified   2,202 

Pests   Intercepted. 
From   Honolulu — 
Hemichionaspis  sp.  and  Chrysomphalus  sp.  on  green  cocoanuts  and  stems. 
Coccus  acuminatus  and  Aleyrodes  sp.  on  cut  flowers. 
Lecanium  sp.  on  betel  leaves. 

Diaspis  hromcli(e  and  Pscudococcus  sp.  on  pineapples. 
From  China — 

Chionaapia  citri,  Pseudaonidia  trilohitiformis,  Lepidoaaphca  heckii,  Chryaotnphalus 

aurantiiy  Parlatoria  ziziphua  and  Phomopaia  citri  on  i)omelo8. 
Parlatoria  pergandii,    Lecanium  sp.,   Pulvinaria  sp.,   Chionaapia  cttri,   Alvyrodca 

citri  and  Cladoaporium  citri  on  citrus  plants. 
Cylaa  fonnicariua  in  sweet  potatoes. 
Weevil  sp.  in  kaffir  corn  and  chestnuts. 
From   Tahiti— 

Morganella  maakcUi  on  oranges. 
From   New  Jersey — 

Aapidiotua  hoiaduvalii  on  orchids. 
From   Belgium — 
Aleyrodea  sp.  and  moth  larvae  on  azaleas. 

Paylla  sp.,  Aapidiotua  hritannicua,  Coccua  hcapcridum  and  Pacudococcua  sp.  on 
bay  trees. 

LOS  ANGELES  STATION. 
Horticultural   Imports — 

ParcolR. 

Ships  inspected   19 

Passed  as  free  from  pests 31,32.5 

Fumigated    876 

Destroyed    1 

Returned 0 

Contraband 0 

Total  parcels  horticultural  products  for  the  mouth 32,202 

Pests  Intercepted. 
From   Belgium — 

Aapidiotua  hritannicua.  Coccus  hcapcridum  and  Pacudococcua  lonqiapinua  on  bays. 

Aapidiotua  hcdcrw  on  ancuba  and  kentia  palms. 

Coccua  hcapcridum  on  camellias  and  euonymus. 

Chryaomphalua  dlctyoapcrmi  and   Diaapia   hoiaduvalii  on   orchids. 

Hemichionaapia  aapidiatrfp  on  Aapidiatra  lurida. 

Pacudococcua  citri  on  mimosa  and  lapageria. 

Pacudococcua  longiapinus  on  Ficus  sp.  ^-^  j 
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From   F'lorlda — 

Aleyrodeg  sps.  on  cocoa  palm. 

Lepidoaaphes  heckii  and  Phomopais  citri  on  pomelos. 

Pseudococcun  longispinus  on  ferns. 

Parlatoria  pergandii  on  pandanus. 
From    Indiana — 

Hemichionaspis  aapidisiriB  on   Aspidistra  lurida. 
From   Mexico — 

Aspidiotus  cyanophylli,  Cerataphia  tatanitr,  Chrysomohalus  aonUlum,  lachnaspia  longi- 
rostris,  Pseudoroccys  sp.,  and  t^aissetia  heniisphwrica  on  palms. 

Chrysomphalus  dictyospermi  on  pandanus. 
From  New  York — 

Lepidosaphes  hcckii  on  pomelos. 
From   Pennsylvania — 

Aphididw  sp.,   Aspidiotus  camcUiWy   Chrysomphalus  aonidum.   Coccus   longulus   and 
Diaspis  sp.  on  maranta. 

Chrysomphalus  aurantii  and  Parlatoria  pergandii  on  pandanus. 

Coccus  hcspcridum  on  aralia. 

Pscudococcus  citri  on  crotons. 

Pseudococcus  longispinus  on  elkhom. 

SAN   DIEGO  STATION. 

Horticultural   imports — 

^,  .  ,  ParceU. 

Ships   inspected   . 24 

Passed  as  free  from  pests l..">(»!) 

Fumij?ated    i; 

Destroyed    4 

Returned   1 

Contraband 2 

Total  parcels  horticultural  products  for  the  month 1.582 

Pests  intercepted. 
From   Mexico — 

Chrysomphalus  aurantii  on  citrons. 

Tjcpidosaphes  gloverii  ou  sour  limes. 

Tnidentified  Lepidopterous  and  Coleopterous  larvte  and  pupa'  on  mans^o  seed. 
From   Arizona — 

Tirurhus  sp.  in  "screw  beans." 
From   Pennsylvania — 

Aapidiotua  camellia^  on  palms. 

SANTA  BARBARA  STATION. 

No  report. 

EUREKA  STATION. 

Ships   insi>ected   G 

No  horticultural  imports. 


QUARANTINE  NOTE. 

By  Gbokge:  Compere. 

The  sending  by  the  Federal  Horticultural  Board  of  Frederick 
Maskew,  Chief  Deputy  Quarantine  "Oflficer,  to  the  Hawaiian  Islands  to 
study  the  Mediterranean  fruit  fly  situation  will  very  likely  prove  to  be 
the  most  important  step  which  has  yet  been  taken  to  prevent  the  acci- 
dental introduction  of  that  pest  to  the  main  land. 
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ERRATA. 

•Not.  1  and  2. 

(Injurious  and  Beneficial  Insects  of  California.) 
Pasres    3.  10,  306  (and  elsewhere).   Dehydrated  lime  should  read  hydrated  lime. 
Pagre    21,  Photogrraph  of  katydid  should  be  labeled  Scudderia  and  not  MIcrocentrum 

iaurlfollum. 
Pa^e  105,  Hyperatpis  moerena  for  Scymnua  moerena. 
V&ge  110,  Pulvlnaria  amygdalua  for  Pulvlanaria  amygdalus. 

Page  182.  The  forest  tent  caterpillar  for  the  Western  apple-tree  tent  caterpillar. 
Page  189.  The   photograph   is   of   the   California   oak    moth    (Phryganldia    californica 

Pack.)  and  not  of  the  spotless  webworm. 
Page  199,  line  22,  should  read  Nearly  all  the  members  and  not  all  the  members. 
Page  209,  Olla  oculata  synonymous  with  Olla  abdomlnalls. 
Page  210,  Olla  plagiata  synonymous  with  Olla  abdomlnalls. 
Page  220.  line  16,  An  imported  species  and  not  a  native  species. 
Page  229,  Diabrotica  trivittata  is  the  common  California  species  and  not  Diabrotica 

vlttata. 
Pages  270   and  272,    Pteromalldae   for   Encyrtldae. 
Page  300,  Formula  for  lime-sulphur  (Home  made)  recommended  by  P.  J.  O'Gara  is 

as  follows: 

Lime   50    pounds 

Sulphur    (ficwer   of) 110    pounds 

Water    to    make    50    gallons 

Page  302.  Whale-oil  soap  1  pound  and  not  40  pounds  as  given  in  formula. 
Page  304,  line  11,  Add  distillate  and  the  caustic  soda  for  add  the  caustic  soda. 
Page  304,  line  21.  Distillate  20  gallons  and  not  20  pounds. 
Page  333,  line  18.  Orchards  previously  sprayed  for  orchards  subsequently  sprayed. 

♦Detach  this  page  and  paste  it  in  the  back  of  "Injurious  and  Beneficial  Insects  of 
California." 
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ERRATA. 

No.  5. 
Page  536,  Under  illustration,  Cylas  for  Cyclas. 

No.  8. 

On  cover,  the  illustration  is  the  same  as  Figr.  341.    The  explanations  are  for  Fig.  340 

which  should  have  been  here. 
Page  624,  Hyalopterus  arundlnis  for  Aphis  prulnfollae. 
Page  630,  Murgantia  histrfonica  for  Murgantlaa  hiatronlca. 

No.   10. 
Page  685,   Eucaluptus  globulus  for  Eucaluptus  globuloua. 
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A  constant  menace,  art.,  653. 

A   fortunate   find,    art,    709. 

A  firreat  triumph,  art,   770. 

A  new  method  of  destroying  woolly  apple 

aphis,  art,   725. 
Aaronsohn,  A.,    426,    436,    469,    482,   520. 
Acacia,   127,    128,   133. 
haileyana,   89. 
melanoxylon,   89,    133. 
AcanthiidtB,  54. 

Acanthoacelidea  ohtectua,  236-237. 
Acanthtta,  125. 
Achemon  sphinx,    158. 
Achillea,  93. 
Achorutes,   11. 
Acid   containers,   325,    336. 
cut-offs,  336. 
generators,    325,    336. 
Acridiidw,    12,    13,    20. 
Adalia    bipunctata,    44.    45,    205. 

var.    humeralia,   206. 
Ad!iams,   Frank,    470. 

Drainage  and  Alkali  Reclamation,  460. 
Adoxua  obacurua,  225-226,   230;   art,   585. 

vitia,  225. 
^geria  tipuliformia,  191. 
^gopodium  podograria,  86. 
Aeration  of  soils,  420. 
^acultta  flava.   111. 
AgaonidfT,  268. 
Agave,   134. 

palmeri,  121 
Ageratum,   93,    145. 
Agriculture,  College  of.   427,   517,  518. 
Agromyza  aimplex,   251. 
Agromyzido',   250,    251. 
Agroatia,  245. 
Agrotia  atomaria,  163-164. 
Ailanthus  glanduloaa,   139.    144.   350. 
Alaptua  criococci,  134. 
Alcohol,   291,   293. 
Alder,    111. 
Aleyrodea,,  27  5. 

citri,  143-144,  350.   519.   541,  599.   600, 

634  ;   note.   776.   781. 
nuhifera,   350.    519. 
sp.,    600.    635.    708.    781. 
vaporariorum,  144-145. 
Aleyrodidw,  38,   142. 

Alfalfa,   7,   16,   17,   18.   24.   33.   41,   42,   162, 
163.    229,   243.    642. 

as  cover  crop,    425,    494. 
caterpillar,  art..   697;  art..   713. 
crane-fly,    242-244. 
looper.   161-162. 
stem  rot  of,  774. 
weevil,   349,   355,   521. 
AUamanda,  350. 

Allen.   Louise  M.,   the   Seed   Law  and    the 
Seed  Growers'  Association  in  Washing- 
ton, art,   584. 
Allograpta  obliqua,  45,  65,   88,  246.  248. 
Allotria  xanthopaia,  266. 
Alkali,    419.    460. 

dates   and,    470. 
Almeria  grape,   457.   496.   501.  502. 
Almond,  7,  36,  79,  91.   119.   137,   130.  302. 
mite.  6-8. 
trees,    shot-hole    fungus    of,    774. 


Alcp  umbellata,  128. 
!  Alaophila  pometaria,  186.   187. 
Altemaria  citri,  art,  527. 

tenuia,   528. 
Amaranthua,  92. 

retro/lexua,  58,   91. 
Ambroaia,   8?. 

Amelanchier  canadenaia,  281. 
American  syrphld  fly,  247,  248. 
Amelopaia   tricuapidata,   350. 
Amphicerua  bicaudatua  Say,   684. 
fortia,    681. 

punctipennia  Lee.,  art,  681,  734. 
Amainckia  apectabilia,  79. 
Amundsen,  E.  O. 

Black  rot  of  the  Navel  Orange,  527. 
An    Improvement   In    the   setting  of   way- 
side trees,  art,  685. 
An  interesting  intruder,  art,  724. 
Anaraia  Uneatella,  170,  171 ;  note,  630,  776. 
Anaaa  triatia,  146,   147,   569,   668. 
Andromeda,   113. 
Angelica  aylveatria,   86. 
Angoumols  grain   moth,    172. 
Angular-winged   katydid,   21. 
Anona  reticulata,   113. 
Anoplura,  38,   150. 
Ant   11.  24,  261,  303,  319. 

lions,    150. 
AnthomyidcB,  256. 
Anthonomua  grandia,  351. 
Antideama,   119. 
Anthurium,   113. 
Antonina  crawi,  108. 
Apantelea,   199. 

glomeratua,    107. 
Aphelinua  diaapidia,  278;   note,    781. 

fuacipennia,    131. 

mytilaapidia,    131,    277. 
Aphidida;  38,   44,   199.   291. 
Aphids,  see  plant  lice. 
Aphidiua  teataceipea,  63,  66,  88,  264,  266. 
Aphia,  a  new  method  of  destroying  woolly, 
art,   725. 

sp..   599.    634.   671. 

aven(g,  569. 

brasaiccp,   59,   207. 

cookii,   61. 

elm    leaf,    note.    630. 

goaaypii,    47,    61,    203.    218,    247.    248, 
265.   597. 

hedero',  63. 

hop.    note,    668. 

maidia,   63.    248. 

mali,   67. 

mali folia,  70. 

mealy  plum,  note,  630. 

nerii,  66. 

persico'-niger,  66.   86,   247,  248,   570. 

po7ni,  44,    67,   265. 

prune,  art,   624. 

pruyiifoli(r,   art,    624. 

pijri,   70. 

ros*^,  art.   725. 

rumicia,  203. 

aorbi,   70.   note,    630. 
Aphjicvs   ffavua,   114.    119,    278. 

ivimaculatua.  134.  274. 
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Apple.  «,  7,  9,  36,  41,  46,  61,  70,  71,  89, 
99,  HI,  113,  116,  119.  120,  123,  126, 
127.  130,  133.  139.  148,  150,  163,  177. 
179,  181.  182.  185.  187,  188,  195,  230, 
236.  249. 

aphla,  67,  70. 

firravenstein,   show,  art.,   673,  692. 

leaf -hopper,    41. 

rules    and    speoiflcatlons    for    {n*ading 
and  packing,   art.,    650. 

scab,   775. 

thorn,  41,  50,  156. 

tree  borer.   235. 

tree    tent   caterpillar.    181,    182;    art, 
772. 

varieties  of,  650,  651,  652. 
Apricot.    7.    28,    34,    36.    85.    89,    116.    119, 
120,  124,   176.  185,   187,  195. 

shot-hole  and  fruit  spot  of,   774. 

spraying  for  the  brown  scale,  art..  696. 

trees,  a  cause  of  arsenical  injury,  art, 
766. 
Arachnida,  1,   3. 
Aralia  japonica,  111. 
Aramigua  fulleri,  240.  724. 
Araucaria  bidwillii,  98.   131.    136. 

excelaa,  98. 

mealy  bug,   97. 
Archangelica  atropurpurea,  86. 
Archipa  argyroapila,  art,  637. 
Arctiida,  189. 
Argyreia  apectosa,  125. 
Arilua  criatatua,  146. 
Arizona    commission    of    agriculture    and 

horticulture,  art,   662. 
Armillaria   mellea,    570. 
Army  worm,  159,  162.  163.  297. 
Arsenate  of  lead  vs.  Paris  green,  art,  590. 
Arsenic,  299. 

Arsenical  injury  to  apricot  trees,  art.,  766. 
Artemiaia  calif ornica,  33,  97. 

mealy  bug,  96. 
ArthroconodcLX  occidentalia,  10. 
Arthropoda,  1. 
Artocarpua,  143. 
Ash.    116,   119. 

green,  350. 

prickly,   350. 

mountain.    123,    281. 
Ashbury,  Mr.,   458. 
Ash-gray  ladybird  beetle,   208. 
Aaida  leconti,  569. 
Asparagus.   227,  251. 

beetle.   226. 

fern,    117,    128. 

miner,  251. 
Aspen,   54. 
Asphaltum,   195. 
Aapidiotiphagua    citrinua,    124.     131.     136. 

137,  275;  note.  731,  101. 
Aapidiotua  sp.,  599,  635.  672,  708. 

ancylua,   276. 

boiaduvaUi,   781. 

hritannicua.   597,    600.    781. 

camellia:    126,    127.    636,   781. 

cyanophylli,    583. 

hedera-,  127.  225,  583,  672,  708.  731. 

juglana-regia;    129,    276;    note,    731. 

latanicF,  599.   734. 

pernicioaua,    129.    211,    225.    276.    277. 
562  ;  note.   776. 

pini,    276. 

rapax,   126. 

roasi,   136. 
Aapidiatra  lurida.   131. 


Aapidium,  32. 
Aster.    119.    145. 
Aaterolecanium  sp.,   708. 

aureum,  583. 

epidendri,    583. 

varioloauin  note,  705. 
Aucuha,    135. 
Aulacaapia  manzanit<t,  597. 

pentagonia,    124,    599. 

roa(F,   124,    125,    278.* 
Autographa   gamma   calif  ornica.    161. 
Axion  pilatii,  212. 

plagiatua,  119,   212. 
Azalea,  32. 
B(uscharia  pilulariat  127. 

viminea,  119. 
Bacillua  amylovorua,   774. 
Baits,    poison,    299. 
Bamboo,  83,   108. 

plant  louse.    83. 

scale,    108. 
Banana.  96.   132.   25^.   255. 

shrub,  350.   ' 
Bancroft   A.    L., 

An    improvement    in    the    Setting    of 
Wayside   Trees,    art,    685. 
Bands,    309. 
Banks,  J.  R.,  399. 
Bankaia  integrifolia,  137. 
Bark-beetle,  the  fruit-tree.  art..   658. 
Bark  lice.  11. 
Barley,    16,    64,    162,    173. 
Barnacle  scale,  112. 
Basswood,  41. 
Bay,   113,   144,  350. 
Bead-like  cotton  wood  gall-louse,   55. 
Bean.   8,   30,   41,   145,   146,   229.   237. 

aphis.   203. 

pod -borer,  73. 

tenebrionld   beetle  injuring,   art.,    591. 

thrlps.  29. 

weevil,  236. 
Bee,  11,  261,  288. 
Beech.   111.   119. 
Beet.   30.  53.   146.   163.  229.  241. 

army  worm,    162. 

louse.  53. 

sugar,  150. 
Beetle.  11.   199,' 240.   241,  288,  297. 

glue,    291. 

ladybird,  art,  541  :  sent  out  art.  626. 

small    blue    and    bronze    chrysomelid, 
note,   630. 

tenebrionld,    a   beetle    injuring   beans. 
art..   591. 
Begonia,  32.   102,   132. 
Ben  Davis  apple,  70. 

Beneficial  insects,  a  new  beginning  in  the 
importation  and  establishment  of.  art. 
660. 

recent    importations    into    California, 
art,   770. 
Bermuda  grass,   91. 
Berries,  8.  26.  241. 
Bossey,    Prof.    E.    A.,    Root-knot    and    its 

Control,  ref.  and  quotation.  749. 
Bidena,   134. 

piloaa,  30. 
Bignonia,    102,    117. 
Billhergia    zebrina,    123. 
Biilbug.  Injurious  to  small  grain,  art..  619  : 

note  705. 
Bioletti,    B.    F.,    490. 

Increasing    Returns    of   Muscat    Vine- 
yards, art.,   483. 
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Biotrites  japonica,   113. 

Birch,    41,    116.    139. 

Bird   lice,    11. 

Bishop,   R.  K,  519. 

Bittacua,    11. 

Blackberry,  11,  26,  41,  125.  139,  191,  280. 

Black  cherry  louse,  76. 

citrus   louse,    86. 

leaf,   36,   46. 

leaf  "40,"  647. 

peach  aphis,   66,   86. 

rot  of  navel  orange,   art.,   527. 

sase,    96. 

scale,   118,  217.  224.  271,  331.  333. 
new  parasite  of.  art.,  661. 
spraying   for    the,    on    olive,    art., 

695. 
parasite,   272. 

spotted  ladybird  beetle,  45. 

twig  apple,   70. 
Blap8tinu8  sp.,  591. 

discolor,  5r<9. 
BUMtophaga  groaaorum,   269. 
Blastothrix  yuccm,  96. 
Blattidw,  12. 
Blight,  pear,  730. 

spraying   for  peach,   art.,    698. 
Bliaaua  leucopterua,  148. 
Blister  beetle,  dark  blue,  note.  668. 

mite,   pear  leaf,   attacking  fruit,   art. 
563. 
Block  fumigation,  334. 
Blood-red  ladybird  beetle,  207. 
Bloomer,  P.  R,  M.,   369. 
Blowers,    312.    314. 
Bluestone,  307,  316. 
Body  lice.    11. 

Bonns,    W.    W.,    Some    Orchard    Spraying 
Problems   and    Experiments,    art.,    439- 
448. 
Bordeaux  mixture,  440-448. 

paste,   use  of  in  the  control  of  gum- 
mosis.   616. 
Bordered  soldier-bug,    227. 
Borers,  319. 

branch  and   twig,  art.   587. 

shothole,  658. 
Botrytia  vulgaria,  art.,  601. 

grey  fungus,  gummosis.   606. 
Bouvardiat   102. 
Box-elder,  41,  111,  114.  134. 
Boxwood,  128. 
Bracon  charua,  236. 
Braconido',   264,    587,    657. 
Bran,   poisoned,    14,    299. 
Branch  and  twig  borer,  art..   587,   668. 
Branigan,  Edw.  J..  A  New  Host  Plant  of 
the  California  Grape  Root  Worm,  art. 
585. 
Braaaica  oleracea,  79. 
Bristle   tall.    11. 
Broad  bean,   239. 

weavil,    239. 

-necked  borer,    233. 
Bromelia  pinguin,   123. 
Brown  apricot  scale.   116,  119.  269. 
spraying  for,  art,    695. 
parasite,    269. 

day  moth,    183. 

lacewing,  see  8j/muherobiua  angustus. 

ladybird   beetle,    219. 

rot   (Phthiacpatia),  gummosis,  611. 

scale,  114. 
BruchidtF,  236,  238,  239. 


Bruchophagua    funebria    How.,    267;    art..^ 

696. 
Bruchua,   699,    671,   708,    734,    781. 

obtectua,  236. 

piaorum,  238. 

pruininua,  note.  630. 

rufimantta,  23.9. 
Brussels  sprouts,  60.  196. 
Bryobia,  356. 

pratenaia,  6.  220,   306. 
Bryophyllum  calycinum,  125. 
Buckthorn,   41,    119,    129,    139. 
Buckwheat,  7,   41. 
Buffalo  tree-hopper.    40. 
Bugs,    11,   38,    145,    281,    288,   292. 

harlequin  cabbage,   note,    630. 

killing  squash,   729. 
Buhach,  306. 
BupreatidfF,    235. 
Burning,   15 

Buraa  bwaa-paatoria,  62. 
Buthua,  1. 
Buttercup,    53. 

louse,    53. 
Butterfly,   11,  154. 
Butternut   139. 
Button-bush,  281. 

Cabbage,    60,    79,    146,    150,    162,    163.    196, 
228,    231.    256,    257. 

bug,    145. 

louse.   59,  207. 

maggot  256. 

worm,  196,  297. 
Caddis  flies,  11,  150. 
Cajanua,  119. 

Calendar  of  insect  pests  and   plant   diseases 
(October),  695:   (November)  arts.,  729; 
(December)   arts.,  772. 
C^alifornia  angular-winged  katydid,  21. 

cured  fruit  exchange.  471. 

fruit  growers  exchange,  report  of  the 
manager,  G.  Harold  Powell,  art., 
720. 

grape-root  worm,  225. 

laurel,    114,    127. 

map  showing  quarantine   work.    401. 

nur.serymen's  convention,  art,  727. 

orange  dog.  198. 

peach  borer,  193. 

red   ladybird   beetle,    207. 

sage,   33,   97. 

tussock  moth,  178.  729;  art,  773. 
Caliroa   ceraai,   281.    597.    630. 
Calla,   8. 

Callacarpa   lanata,    125. 
Calliephialtea  jneaaor,  17S.  265. 
CalUatemon  lanceolatna,  102. 
Caloaoma   calidum,    161. 

Introduction  for  use  against  the  oak 
moth,    art.,    590. 

acrutator,  590;   note,   776. 

aycophanta.   590,    6.'56. 
Calotropia  procera,  125. 
Camellia.   88,   111,   114.   117,   119,    127.   128, 

132,    240. 
Camnula   pellucida,    15. 
Camphor,   127.   132,  133. 
Campoplex,   715. 
Canada  balsam,  293. 
Canaigre,   41. 
Cankerworm,   185,  186. 
Canna,   123. 

indica,  240. 
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Cantaloupe,  230.  249. 

fly,  249. 
Cantharis  atygica  notes,  668,  731. 
Caper  family,  146. 
Caprlflg,  268. 
Capaus  aolani,   553. 
Capsicum,  93,  125. 

annuum  obhreviatum,  79. 
Cap8id<B,   148. 
Carahidat,  161. 
Caradrina  exigua,  162. 
Caraway,   198. 
Carbolic  acid,    291,    303,    317. 

emulsion,    47,    303. 
Carbon  bisulphide,  28,  47,  49.  318. 

use   in    the    control    of    the    root- knot 
nematode,  747.  / 

Care  of  tents,    324. 
Carnation,  38,  79. 

Carpocapsa  pomonella,  176;  art..  621. 
Carpodetus  aerratus,  128. 
Carrot,   86,   198. 
Carum  kelloggii,  199. 
Gary  Ota  cumingii,  113. 
Case  of  arsenical  Injury  to  apricot  trees, 

art,    766. 
Cases  for  insects,  291. 
Castor  bean,  89. 
Caterpillar,    181.    182,    261. 

alfalfa,  art.,   697. 

red-humped,  art.,  654  ;  note,  668. 

zebra,  art.,  713. 
Cat-tails,  167. 
Cattleya,  32. 

Cauliflower,  60,  79.  146.   196.  257. 
Caulophiliia   latinaaua,    671. 
Cause  and  control  of  root-knot,  art.,   737. 
Caustic  sod^,  304.  317. 
Cauthard,   Miss  L.   A.,   353. 
Ceanothua,  sp.,  127,  622. 

americanua,  139. 

hirautua,    96. 

integerrimua,    102. 
Cecidomyia  destructor,  244. 
Cecidomyiidw,  244. 
Cedar  oil,  293. 
Celaatrua  acandena,  122. 
Celatoria  crawii,  258. 

diahrotica,  229.    258. 
Celerio  Uneata,  155. 
Celery,   41,   86,   163,   198. 

caterpillar,   197. 
Celestial  pepper,   79. 
Cemented  soils,  419. 
Centipede,   1,  2. 
Ceraaua,   350. 

demiaaat   195. 
Cerataphia  latanicp,  781. 
Ceratitis  capitata,  414,  586,  599.  634;  art, 

709,   734. 
Ceratonia,  128. 

Cercidiphyllum  japonicum,   137. 
Cercia,  127,   128. 
Cercopid€B,  38. 

Cereal  and  forage  crop   Insects,  art.,   696. 
Cereaa  buhalua,   40. 
Ceroplaatea  ceriferua.  111. 

cirripediformia,  112. 

noridenaia.   111.    112. 

ap.,  708. 
Ceroputo»  583. 

yucc<B,  95,   96.   106. 
Ch<trophyllum  temulum,  86. 
Chaff  scale,   141. 


Chalcid.  the  clover  seed,  art^  696. 
Chalcidoidea,  262,  587. 
Chalcia,  267. 

Chapman.   C.   C,    362.    363.    374,    398,   399, 
400,   421.  426. 

Details  in  Citrus  Culture,  390. 
discussion  of  soils,  421. 
Charipa  xanthopaia,  63,  66,  72.  88,  264,  266. 
Chase,  Elmore,   425. 
Cheilonerurua  dactylopii,  103. 
Chelonua  ahoahoneanorum,  note,    731. 
Chemicals,   329,  336. 
Chemical  wagons,   324,  336. 
Chenopodium,  91. 

murale,  30. 
Cherry,    7.    32.    36,    41.    77.    79.    115,    116. 
120,    123,    124.    127.    12'8,    129,    130,    139, 
146.    179,    181,    185.    187,    188,    195,    281, 
642,    658. 

choke.  41,  123. 
louse,  76. 
Portugal,  350. 
scale,    115. 
slug,  281 ;  note.  630. 
western   choke,    195. 
Chestnut  120. 
Chewing  insects,    297. 

Childs,  Leroy,  Root-Knot — Cause  and  Con- 
trol, Including  a  List  of  Susceptible  Host 
Plants,  art,  737. 
Chilocorua    Itivulnerua,   94,    125,    131,    134, 
209,   211. 
cacti,  140. 
Chilopoda,  1. 
Chinaberry.   144.  350. 
Chinch  bug,   148. 
Chionaapia,  276. 

citri,  120,  599,  708,   734,  781. 
enonmyi,    121,    122. 
furfura,   122. 
pinifoUw,  277. 
sp.,   734. 
Choiaya  temata,  350. 
Choke-cherry,  41,  123. 
Chorizagrotia   agreatia,    163. 
Chroinaphia  juglandicola,  81. 
Chryaanthemum,  92,   117,    145,   146,   229. 

indicum,  79. 
Chryaobothria  femorata,  235. 
Chr>'somelld,  small  blue  and  bronze,  note. 

630. 
ChryaomelidcF,  225,  226,  228.  229,  230.  231. 
Chryaomphalua  alienu^,  583. 

aonidum,   131,   683.   734.   781. 
aurantii,  127.   132,   211,   225.   274.   276. 

278,  279.  600.  635.  708,  734,  781. 
biformia,  583,   671,   708. 

cattley<B,   583. 
dtrinua,  134,  211,  225.  276,  277.  708. 
dictyoapermi,  671,   708,   781. 

araar,   583. 
ncua,  131.   600,  708. 
roasi,   136,    211. 
peraear,  708. 
sp.,   781. 
Chryaopa  califomtca,  7.  10,  43.  44,  63.  72. 

102,    134,    137,    153. 
Chry8opid(r,   44,   45,   150.   153. 
Chryaoplatycerua  aplendena,  103.  271. 
Cicada,  11.  38,   39,  43.  597. 
Cicadidvp,   38.    39. 
acuta  viroaa,  86. 
Circular  scale.  131. 
Ciaaua.    127. 
Citron,   102,   350. 
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Citrn9,  4,  9,  28,  32.  61.  62.  78.  88.  89,  93, 
102,  106,  112.  113,  114.  117.  119.  121. 
128,  132,  133,  135,  137,  138,  146.  150, 
229.  240,  302,  350.  390,  394.  395.  396, 
398,    400,   426,   601. 

aphid  parasite,  63,  66.  72.  88.  264.  266. 

aurantium,  102. 

crop  estimate,  728. 

decumana,  102. 

louse,   72,   86. 

mealy  bugr,   98.   99,   151.   272. 

parasite,   271. 
medico,  102. 

var.   limon,  102. 
red  spider,  9,  61 ;  art.,  the  use  of  flour 
paste    in    lime-sulphur    solutions   in 
the  control  of  the  red  spider,  557. 
scale.    134. 

trees  injured  by  ants  In  Brazil,  539. 
white  fly.   143;  note.   776. 
Classification  of  insects.   1. 
Clematis,   8,   114. 
Click  beetles,  234. 
Clinopleura  flavomarginata,  23. 
melanopleura,   23. 

var.  infitacata,  23. 
vxinuta,  23. 
Cloaterocerus  cinctipenni8t  281. 
Clove  oil,  293. 

Clover,  7,   17,  24,  30.  41,  42,  128,  162,  163, 
231,    243. 
mite,  6. 

seed  chalcld.  the.  art..  696. 
chalcls,   267. 
Coccida,  38.   88,   199,   291,   292. 
Coccin<E,   89,    199. 
Coccinella  calif omica,  45.  60,  88.  134.  207. 

trifaaciata  var.   Juliana,  206. 
CoccinelUdo',  44.   45.    199.   291. 
Coccophagua  aurantii,  276. 

lecanii.   111.    114,    118.   279. 
lunulatua,   114,    134,   278. 
Coccua  acuminatua,  583,  781. 

heaperidum,    113,    114,    119.    262,    270. 
273,    279.    583,    599,    600,    617.    635. 
671,   734,    781. 
longulua,  708,  734. 
Cockroaches,  11,   12. 
Cocoanut,    132,    134. 

Infested,   412,   413. 
Cocoa,   107. 

Codling:  moth,    176,    298. 
art.  621,  647. 

attacking   w<alnut     art.,    659. 
parasite,    265. 
Coffea  arahica,  350. 
Coffee,   88,   102,   144,   350. 
Colaapidea  varicolor,  note.  630. 
Coleoptera,  111,    199,   2  88.   291. 
Colletotrichum  gloraporiodea,  art.,  560. 
Coleua,   92,    102.    106.   145. 
Collections  of  Insects.  285. 
College   of    Agricultu»*e.    427. 
Collemhola,  1.  11,  12. 
Common  asparagus  beetle.    226. 
cut  worm,    163. 
re<f    spider.    8. 
termite.    28. 
white  fly,  144. 
Companies  carrying  Insecticides  materials. 
318,    336. 


Compere.  Geo.,  What  of  Introduced  Para- 
sites,  art.,    626. 

New    Beginning    In    the    Importation 
and  Establishment  of  Beneflcial  In- 
sects, art.,   660. 
Quarantine  Note,   781. 
Comya  fuaca,  116.  118,  120,  269,  662. 
Conchaapia  angnrci,  583. 

sp.,    583. 
Concord  grape,   493. 
Confused  flour  beetle,  note,  668. 
Coniontia  aubpubeacena ,  591. 
Contact  insecticides,   300. 
Control  of 

black  rot  of  navel  orange,   634. 
citrus  red  spider.  557, 
date  palm   scales,    538. 
grape  leaf -hopper,  377.  379. 
red  spiders,  357. 
Convention,  California  nurserymen'^,  art., 

727. 
Conventzia   hageni,   10. 

Cook,   A.   J.,    353,   362.    367.    382,    389,    426, 
468.    477,    516. 
Response,    353. 
Soils  and   Subsoils,    416. 
Ladybird  Beetles,  541. 
Frosts,    542. 

Horticultural  Legislation,  642. 
Com  Worm,  555. 
Root-Knot,   art.,   562. 
Lime-Sulphur,    562. 
Sulphuring  for   Mildew,    563. 
Arsenate    of    Lead    vs.    Paris    Green, 

art,  590. 
Insectary    Superintendent    to    Collect 

Insects  in  The  Orient,  art.,   626. 
Ladybird  Beetles  Sent  Out,  art,   626. 
The  Jumping  Oak  Galls,  Note,  630. 
Resignation  of  Professor  H.  S.   Faw- 

cett.  660. 
Melanose  (stem-encT  rot),  art.,  662. 
More   Irrigation,   art.,   680. 
The     Sebastopol     Gravensteln     Apple 

Show,    art..    692. 
Report  of  Dr.  C.  Harold  Powell,  Man- 
ager of  the  California  Fruit  Grow- 
ers' Exchange,  art.,   720. 
An  Interesting  Intruder,  art.,   724. 
The    WatsonvlUe    Apple    Show,    art., 

725. 
California    Nurserymen's    Convention, 

art,    727. 
The  Frost  Problem,  art,  768. 
A   Great  Triumph,   art.    770. 
(Copper    sulphate,    307,    316. 
Coreida;    146. 

Corn,    17.    41,    64.    149.    163,    165.    173.    229. 
ear- worm,    164. 
leaf -aphis.    63. 
worm,  art.   555. 
Corrodentia,  11.   27. 
Corpneum    bej/erinki,   373.    602. 
Cost  of  insecticides  and  materials.  316,  334. 
CotoneaateVt  6 

Cotton.   30,   62,    102,    125,    165.    249. 
bands.   310. 
boll  weevil,  351. 
worm,    164. 
Cottonwood.   41.    54,    84.    127,    129,    139. 
louse  55.  84. 
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Cottony  bamboo  scale.  108. 

cushion  scale,   88,   89,   205.   250. 
note,  668. 
County  horticultural  commissioners,   state 
association  of,  340. 

and   state  quar.antlne  gruardians,   art., 
670,   710. 

minutes,   519.   525. 

new  officers  of,  522. 

notes   from,    548,    570.    598,    631.    668. 
706,   732,   777. 
Cover   crops.    425,    426. 
Cowpea,  8. 
Crab  apple,   70,    123. 
Crabs,   1. 
Crane-fly,  242. 
Crayfish,  1. 
Crepis,   30. 

Crickets,  11.  12,  25,  288. 
Criddle   mixture,    14.   300. 
Crioceris  asparagi,  226. 
Crop,  monthly  reports: 

April,    644. 

May.   565. 

June,   592. 

July,    628. 

August,   667. 

September,    700. 

reports,    355,    517. 
Croton,  32,  106,  136. 
Crown  gall,   art.,    664. 
Crudferw,   60. 
Crude  oil.   303.   317. 

emulsion,    303,   361.    647. 
Crustacea,  1. 

Cryptochatum  iceryo',  91,  250. 
Cryptogonua  orbimJua,  103,  213,  214. 
CryptoUnmis    montroiizieri,    103,    214. 
Cryptorhynchua  batata;  634,  671.  708,  734. 

mangifera:,  635. 
Cryptua  grallator,  236. 
Ctenochiton  elongatua,  583. 
Cucumber,  8.  145,  229,  230,  231. 

beetle,  228,  229. 
Cncitrhita  pepo,  102. 
CucurbMw,  147. 
Cudweed,  30. 
Cultivation.  14. 
Culture,  citrus.  390. 

prune.  382. 
Cundlff,  R.  P.,  363. 
Cuphea,  93. 

Currant,    41.    123.    126,    128,    130,    139,    193, 
642. 

borer,  191. 

worms,  306. 
Cutworms,  159,  163,  165.  297. 

fall  plowing  as  a  remedy,  art..  698. 
Cvanlde.  329.   330,  336. 

bottle.    386.    387. 

can.  296,  287. 
Cycna  circinalia,  124,  635. 
.      media,  124. 

revohita,  106.   114.  128. 
Cvrloneda  abdominalia,  208. 

oruJata,  209. 

aangninea,  45.   207. 
Cudia  poinonella,  176. 
Cnlna  formicarina,  412.  781,   535.   599,   634. 

"671.   708. 
Ct/nipoidea.  262. 
Ci/nnogloaaum,  97. 
C}iperna  altprnifoliua,  102.   106.   128. 
Cyatiatia.  139. 
Dactylopiinw,  89,  93. 


Dacua  cucurbitiF,  599,  634,  726,  734. 

ferrugineua,  726. 

var..  pedeatria,  726. 

zonatua,  726. 
Dahlia.   32,   41. 
Daisy,  229. 

Dalmatian  Insect  powder,  306. 
Damviara  ovata,  98. 

vitienaia,  9S. 
Daphne  gnidium,  128. 
Dargltz,  J.  P.,  480. 

California  Cured  Fruit  Exchange.  471. 
Dark  blue  blister  beetle,   731. 
Daacyllua  plumbeua,  569. 
Date  palm  scale,  139. 

art.,    538. 
Deilephila  lineata,  155. 
Destructive  eleodes,   the,  art.,   627. 

pea  louse.  73. 
Devastating  grasshopper,  18. 
Devilwood,   350. 
Dlabrotlca  parasite.   258. 
Diabrotica  aoror,  ^28,   230,  259. 
note,  705. 

vittata,  229. 
Diaretua  califomicua,  60. 
Dianthua  caryophyll%ia,  79. 
Diaapimr,  89,  120. 
Diaapia  boiaduvalli,  583,  671.  708,  734. 

bromeUa-,  123,  409.  599,  634,  670.  708, 
734,   781. 

carueli,  277. 

cattleyo',  593. 

echinocacti,  583,  708. 

zamio',  634. 
Dicerca  divaricata,  note.  776. 
Differential  grasshopper,   17. 
Dill,  198. 

Dilophogaater  califomica,  272. 
Dioacorea,  127. 
Dioapyroa  kaki,  350. 

virginiana,  350. 
Dlplacus  ceroputo,  95. 
Diplctcua  glutinoaua,  96. 
Diplodia  natalenaia,  602. 
Diplopod,  2. 
Diplopoda,  1. 
Dipping  tents,  322. 
Diptera,  11,   241,   288.   291. 
Dipterous,     parasite     of    cottony    cushion 

scale.   250. 
Diseases  of  plants,  arts.,  774. 
Distillate,  303,   304,  317. 

emulsion,  303,  304. 

oil  mechanical  mixture,  304. 
Dix,  P.  A.,  370. 
Dock,  34,  153,  162,  231. 
Dogwood,  139. 
Dore.  Mr..   490. 
Dosage  for  fumigating,  331. 

schedule,  327. 
Drncirna,  106. 
Dragon  flies,  11. 

Drainage  and  alkali  reclamation.   460. 
Drill  tents,   322.   335. 
Droaophila  ampelophila,  252,   253. 

buackii,  255. 

punctnlnta,  255. 

replrta.  255. 
nroaophilidtr,  252. 
j  Duck  tents.  322,  335. 

Duranta,   119. 
I  l^ust  sprays,  805.  361. 
i  Rarwigs.   11,   12. 
I  Waster  Illy,   8. 
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Eastern  tent  caterpillar,  181. 
JSelworm.  attacking  parsnips,  549,  737. 

potato,  282,  348,  737. 
Effects    of    hot    weather    on    lemon    trees 

sprayed  with  lime-sulphur,  art..  692. 
Eggplant,   8,   145,   146. 
Eggs  of  green  apple  aphis,  67. 
Eichochaitophorus  populifolii,  219. 
Elttaffnua,    137. 
Elateridtr,  234. 
Elder,   162. 

Eleodea   armata,    569. 
.    destructive,   art.,    627. 

gigantea  var.  estriata,  note,   705. 
omiaaa  var.   boreali8,  569.   570. 
Elm,   41,   93,   111,   130,  230,   642. 
American,  93,  123. 

aphis,  the,  note.   6;>0. 

cork,    93,    116. 

scale,    93. 
Elymus,  245. 

c<ynden8atu8,  108. 
Embilds,   ll.» 
Empocuca  mali,  41. 
Emulsion,   302,   303,   304. 

crude  oil,  647. 
Encyrtidw,  269,  270,  273. 
Encyrtua  Havua,  111,  114,  270. 
English  dwarf  bean,  239. 

Ivy  plant  louse,  63. 

walnut  scale,   129. 
Ephemerida,   11,   12. 
Epheatia  elutella,  70S. 
Epidiaapia  piricola,    126.    304. 
Epitrimema  pyri,  note,  668 
Epitrix  cucumeria,  note,   776. 
Epochra  canadenaia,  569;   note,   731. 
Equipment,   310,   318,   328,   335. 
EHca,    127,    128. 
Eriocampoidea  limacina,  281. 
Eriococcua   sp.,   708. 
Eriophyea  oleivorua,  A. 

pyri,  5,   6. 
note,  705. 
Erioaovxa   lanigera,   49,    203. 
Eryaimnm    vulgare,    86. 
Erythea  edulia,  102. 
Essig,  E.   O.,  353.   516. 

Injurious    and    Beneficial    Insects    of 
California,    1. 

Pear-leaf      Blister      Mite      Attacking 
Fruit,  art.,   563. 

The  Branch  and  Twig  Borer,  art.  587. 

The    Manzanita    Serica,    art.,    622. 

The   Destructive  Eleodes,   art.,    627. 

The  Harlequin  Cabbage  Bug,  note,  630. 

The   Elm-leaf   Aphis,   Note,    630. 

The  Fruit-tree  Bark-Beetle,  art.,   658. 

The  Codling  Moth  Attacking  Walnut, 
art,   659. 

The  Potato  Tuber  Moth,  art,  665. 

The  Western  Twig  Borer,  art,  681. 

A  New  Appointment  art.   693. 

A  New  Method  of  Destroying  Woolly 
Aphis,   art,    725. 

The  Rose  Aphis,  art,   725. 

Two   Spray   Formulae  for   Fruit  Flies, 
art,  726. 

Some    Interesting    Fruit    Flies,    art, 
726. 

Spraying   to   Control    Tomato   Thrips. 
art,   728. 
Eaaigella  calif ornica.  58. 
Etiella  zinckenella,   173. 
Estimate,   citrus  crop,   728. 


Evcalymnatua    perforatua,    113,    513,    600 

671. 
Eucalyptua,   119,    127,    128,    133. 

glohulua,  685. 
Eugenia  jamboa,  113. 
Eulecanium  armeniacum,   119. 

ceraaorunif  115. 

peraicv,   276. 

pruinoaum,   115,   269,   2.9. 
Eulophidce,  274,   276,   276,   277,   278,   279. 
Eunanua  brevipea,  30. 
Euonymua,  121,   122.   127,   134,   185. 

atropurpureua,   122. 

europaua,  122. 

japonicua,    122. 

latifoliua,  122. 

scale,  121. 
Eupagoderea  mortivalliat  597. 
Eupehnua  mirabilia,  22,   274. 
Euphatorium,  112. 
Euphorbia   pulcherrima,    102. 
Euplexoptera,  12. 
European  elm  scale,   93. 

fruit  scale.    116,   119. 

mountain  ash,    6. 
Eurymetopon  bicolor,  569. 
Eurymua  eurytheme,  note,  70S. 
Buryptera   lucida,  30. 
Eurytomida;,  267. 
Euthripa  citri,  33. 

pyri,   32,    35. 

tritici,   32,    597,    728. 
Euxeata   notata,   249. 
Euxoa  atomaria,  163. 
Exoaactta  deformana,  373. 
Bxochomua   calif ornicua,   212 

pilatii,  212. 
Exposure  for  fumigating,  332. 
Eyed  ladybird  beetle,   45. 
Fall  cankerworm,   186;  art,   695. 

-plowing  as  a  cutworm  remedy,  art 
698. 
^''alse  chlncn   bug,    149. 
Fawcett  H.  S.,  Orchard  Sanitation,  371. 

Fungus  Gardens  Cultivated   by  Anta, 

Tear  Staining  of  Lemon,   art.   560. 

Two  Fungi  as  Casual  Agents  in  Gum- 
mosls  of  Lemon  Trees  in  California, 
art,  601. 

Resignation  of,  art,    660. 
Fennel,   198. 
Ferns.  32,   106.   113.   118,   128. 

maidenhair,  128. 

staghorn,  106. 
fertilization   of  citrus,   394. 
{'"everfew,    8. 
Ficua,  32,   114. 

macrophylla,  350. 

utilia,  671. 
Fig.    36,    89,    106,    113,    133,    137,    264.    268 

More  ton  bay,  350. 
Figitidw,    266. 
Filaree,  42. 
Filicalea,  102,  128. 
Fiorinia  sp.,  583. 

atricta,  583. 
Fish  oil,   304. 

Fiske  and  the  gypsy  moth,  art,  558. 
Flacourtia  sepiaria,  106. 
Flat-headed  apple-tree  borer.   285 
Flea,   11. 

beetle,  grapevine,  230^ 
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Flies,  11.   241,  288. 
flower,  245. 
honey,    245. 
lesser  fruit,  252. 
sweat,  245. 
tachina,   258. 
Florida  red  scale,  131. 

wax  scale,  112. 
Flour,   306. 

paste,  7,  8,  30,  301. 

the  use  of  In  lime-sulphur  in  the 
control  of  the  citrus  red  spider, 
art.,  557. 
Flower,   166. 

flies,  245. 
Fluted  scale,  89. 
Fly,  cantaloupe,  249. 
Hessian,   244. 
large  syrphld.  246. 
lesser  fruit.   253. 
Focniculum  vulgare,  198. 
Forflculida',  12. 
Formaldehyde,  282. 

use  in  the  control  of  root-knot,  744. 
Formalin,  293. 

Formulae  for  preserving  fruit,  art,  727. 
Four-o'clock,  30. 
Fraxinua  lanceolata,  350. 
Freezing,    injury    and    protection    of    fruit 

from,  art.,  715. 
Freight  rates,  448.  449.  470.  478,  480.  496. 
Frontina  armigera,  165. 
Frost,  art.,  542. 

problem,   the,   art..   768. 
Frosted  scale,  115,   269. 
Fruit  Exchange,   California  Cured,    471. 
fly,  Mediterranean,   354,  586. 

two  spray  formulae  for,  art.,  726. 
pear-leaf   blister-mite   attacking,   art., 

563^. 
tree  bark  beetle,  the,  art,  658. 
tree  leaf-roller,  art.  637,  729. 
tree  pulvinaria,   109. 
formulae  for  preserving,  art,  727. 
truck  and  crop  pests,  art.,  551. 
kind   that  pays,   art,    581. 
Fuchsia,  8,  32,  102,  127,  134,  145. 
Fulgoridcc,  38. 

Fuller's  rose  beetle,  240,  724. 
Fumigation,  318,  art,  696. 
Fungi,  371. 

two,  as  causal  agents  In  gummosis  of 
lemon  trees  in  California,  art,   601. 
Fungicide  law.   345. 
Fungous  diseases  of  plants,  art.,  693. 
Fungus,   gardens  cultivated   by   ants,   art., 

593. 
Gall  flies,  261. 

crown,  art,  664. 
jumping  oak,  note,   630. 
Gallaway,  A,  R.,  388,  389. 
Garden,  Wm.,  519,  525. 
Gardenia,  93,  111,  541. 
florida,  350 
jaaminoides,  350. 
Gardens,  cultivated  by  ants,  art,   53'). 
Gelechiidw,  166.   170.   172. 
General  crop  conditions,  568,  594. 

notes.   724,  770. 
Generators,   add,    326,   336. 
Oeniata,  127. 
QeometridxF,  185,   186. 
Geranium,  8,  124,  145. 
rose,  89. 


Glass  tubes  for  insects,  292. 
Glover's  scale,  138. 
Glycerine,  292. 

anaphaliuni  califomicum,  30. 
Godetia,  8. 
Golden  chalcid,  278. 
mealy  bug,  97. 
•    rod.  134.  176. 
Jooseberry,  41.   120,   123,  193,  642. 
Goosefoot,   30. 
trossyparia  spuria,  93,  211. 
Goasi/pium,  102. 
Gourd,    147. 

powder  horn,  62. 
Government  formula   for  pear   thrips,    36, 

38,   304. 
Grade  law.  Pajaro  Valley  apple,  art,  649. 

Sulzer  apple  packing  and,  art,  649. 
Graduates,   325,   336. 
Graf,  John.  374. 
Grain,  7,  17,  148,  149. 

blllbug  injurious  to,  art,  619. 
moth,    172. 
thrips,  32. 
Grape.  32,   34.  36.   41.  42.  48,  89,   111,   116, 
119,    120,    125,    127,    133,    145,    149.    156, 
158,    164.   226.   230.   233,   241. 

Almeria.  457,   459,  596,  501,  502. 

Concord.  493. 

day  1915,  515. 

gimworm  of  the,  art,   677. 

Imperial.   457,  502. 

leaf -hopper.    42,    47,    375. 

Malaga,  457. 

Muscat    483. 

Olivette  de  Vendemian,   501. 

packing  in  sawdust,  457. 

Petit  493. 

root-worm,   225. 

a   new   host    plant    of   the   California. 

art,   585. 
Sultana,   487. 
Syrah,  493. 
table,   450,   510. 
Thompson's  Seedless,   504. 
Tokay.  493. 
vitlfulture,   492. 
wino.   496. 

Zante.    502,   503,    504. 
Grapefruit,    350. 
Grapevine    flea   beetle,    230. 

hoplia,    232. 
Grass,   7.    16,    24,   38,    41,   42.   86,    128,    148, 

149,    163. 
Grasshopper,    11.    12.    13,    20.    288.    297. 
differential,    17. 
long-horned,    20. 
pale-winged,   19. 
pellucid,   16. 
valley,   16. 
parasite,    260. 
Gray  ladybird  beetle,   208,   210. 
Greasewood,  233. 
Great  Triumph,   art.,    770. 
Greedy  scale,  126. 
Green   apple  aphis,    67. 
citrus    louse,    72. 

lacew!ng,  see  Chryaopa  califomica. 
peach  aphid,    57,    77. 
rose  louse,  76,  79. 
Greenhouse,  insects  In,  art.,  729. 
mealy    bug,    99. 
thrips.  31 
orthezia,   92. 
white  fly,   144. 
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Green  In  ST  apple,  70. 

Grevillea,   119. 

Grewia,   119. 

Grey  fungrus    (Botrytia),  gummosls,   606. 

Groundsel,    79. 

GryUid(B,    12,    25. 

Guaguma  ulmifolia,  124. 

Guava,   106,   113,   117,   119.   132. 

mealy  bug,   106. 
Gum  arable,  291. 
Gummosis,   treatment  of,  art.,  613. 

two    fungrl    as    causal    agents    in,    of 
lemon  trees  of  California,  art.,  601. 
Gun  worm  of  the  grape,  art.,  677. 
Gypsy  moth,   Fiske  and,  art.,  558. 
GyroUiaia  flavimediaj  21  A. 
Habrothamnua/ 102,   119. 
Hadronotua  anaatF,  147. 
Haltica   carinataf    230. 
Hampton,   H.    S.,    380 
Handling  citrus  fruits,   396. 
Harlequin  cabbage  bug.  145;  note,  630. 
Hartigia  abdominalia,  279. 

creasonia,  279.  597. 
Harvest  flies,  39. 
Hassler,   J.   E.,   448. 
Hawk  moths,   154. 
Hawksbeard,  30. 
Hawthorn.   70,  71.   Ill,   116,   123,   128,   130, 

139,    186. 
Hatch,  Miss,  468. 
Hazel,    41. 
Head  lice,    11. 
Hedera  helix,  79.   102,  350. 
Heilipua  lauri,  634,   671. 
Heliothia  armiger,  164. 

obaoleta,  164,  555. 
Heliothripa  faaciatua,  29. 

hctmorrhoidalia,  31. 
Heliotrope,    8. 

wild,  30.  125. 
Hellebore,    306. 
Hemerobiid(P,   160,   151. 
Hemerobiua  paciflcua,  10. 
Hemerocampa  vetuata,  178,   259,   261.   773. 
Hemichiovaavia  aanidiatrcr,  583. 

minor.  599.   671.   708. 

sp.   583,   761. 
Hemispherical  scale,   117,  224. 
Hemp,  41. 

Heracleum   aphondylium,   86. 
Hessian    fly.    244. 

Heterodera  radicicola,  282,   562,   737. 
Heteromelea  arbutifolia.   119. 
Heteroptera,  11.  38,   145.   288.  289. 
Hexapoda,   1. 
Hex  glabra,  113. 
Hibertia  sp.,  671. 
Hibiacua,   11,    123. 

eacnleiitua,  125. 
HippoboaciiUr,  731. 
Hippodamia,  199. 

ambigua,  45,  63.  134.  204. 

convergent,   45,    60,    63.    72.    134.    2  02. 
203,    204.    208,    227,    541,    585. 

:l-aignata,  201. 

lecontii.  202. 

note,  668. 

sent   out,   art.,    626. 
Historj'  and  present  status  of  pear  culture. 

art.,   756. 
Hodges.  J.  R.  Nematode  Worms  and  Mot- 
tled   Leaf.    5.'>5. 
Holly,   114,   119,  121.   128. 
Hollyhock,  41. 


Homoptera,  11,  38.  291. 
Honey  flies.  245. 
Hop,    8,    85,    231,    302. 

flea  beetle,   231,   774 

plant   louse,    84. 
Hoplia  callipyge,  232. 

pubicoUia,  232. 

aackenii,   232. 
Hoplocampa  cookei,  569. 
Hopper-dozer,    15,    42. 
Hop- tree,   139. 
Horn-tail,    11.    279. 
Horse  bean,   239. 

chestnut.  41.   139. 

dung,  300. 

radish,  146.  163,  196. 
Horticultural,  commissioner,  county.  340. 
state.   337. 

legislation,  art.,  542. 

notes  from  Madera  County,  art.,  687 

picket  line,  the,  art,   575. 

products  from  Japan,  art,  625. 
Ho.«»t  plants  of  root-knot  nematode,  752. 
Hotoardia  biclavia,  708. 
Howea  belmoreana,  113. 
Hovt,  A.  S.,  Quarantine  Work  In  Southern 

California,  541. 
Hunt.   Dean  Thos.   F..   Motive  of  the  Col- 
lege of  Agriculture  of  the  University  of 
California,   427. 
Hutchinson.  B.  E.,  389.  400,  469. 
Hyadaphia  paatinacfr,  85. 
Hyalopterua  arundinia,  86. 

note,  630. 
Hydrocyanic  acid  gas.  318.  31'>. 
Hymenoptera.  11.   261,   288.  289,  291. 
Hyperaapia  disaoluta,   216. 

lateralia,  103,  215. 

rrcprena,  217. 
Hyphantria  cunea,  189. 

textor,  189. 
Icerya  purchaai,  88.  89.  205.  221,  222,  223. 
crawii,  89.  note.   668. 
maakeli,  89. 

aeychellarum,  708. 
IchneumonidiF,  .161,   265. 
Icheumonoidea,  262. 
Imperial   grape,    457.    502. 

prune,   389. 

Valley.    542. 
Imported  cabbage  worm,    196. 

currant  borer.   191. 
Injury  and  protection  of  fruit  from  freez- 
ing, art,  715. 
Inaecta,  1. 
Insectary,   State,   294. 

Superintendent      to      collect      In      the 
Orient,  art.  626. 
Insecticide,  297,  300. 

law,  345. 
Insects,    1,    285,    286,    287.    289,    291,    297, 
318.   337,   731,   776. 

in  greenhouses,   art,   729. 

in  stored  products,  art..   729,  773. 
Ipomaa  bona-nox,  8,  92,   102. 
Trbiaia  brachycerua,  art,  551. 
Iris,  275. 
Iron  sulphate,   7,  302. 

sulphide.   302.   360. 
Irrigation,  citrus.   393,   398. 

more,  art.  680. 
Isaac,   John,    449. 
Fachnaapia  longiroatria.  600.  781. 
Taodromua  icery€e,  151. 
laoptera,  27. 
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Ivy,  Boston,  350. 

Engrlish.    79.    102,    114,    123,    127,    128, 
144.   350. 

German,  79. 

plant  louse,  63. 

scale,  127. 
Japanese  law  relating  to  Inspection  of  ex- 
ported   ornamental    and    nursery    stock, 
art.,  694. 

wax   scale,    111. 
Japan,    horticultural    products   from,    art., 
625. 

plum,  113. 
Japonica,  142. 
Jsismfne,   144. 
Jasminum,  125. 

fruticana,  350. 

odoratissimwnif  350. 

sp.,  672. 
JaaaidtE,  38,  40. 
Jerusalem  cricket.  24. 
Jessamine,  cape,  144,  350. 

yellow,  144,  350. 
Jones,  6.  R.,  363. 
Juglana  californica,  83. 
Jumping  oak  galls,  note,   630. 

plant  lice,  38,  43. 
Juniper,  119. 
Kaller.  Mr.,  490.  492. 
Katydid,  11.  12.  20.  21.  274.  288. 

angular-winged.  21. 

egg  parasite,   274. 
Kell,    Delacourt,    Some    Field   Notes    on    a 
Soft  Gray  Scale  Known  I^ocally  as  the 
"Longulus"   Scale,  art.   617. 
Kennedya,  134. 
Kentia,  107.  113. 

mealy  bug,   107. 
Kermea,  a  new,  note,  705. 

nigropunctatua,    Ehr.     &    Ckll.,    note. 
705. 
Kerosene,   302,   317. 

emulsion.   47.  302.   303. 
Killing  insects,  287. 

squash  bugs.  art..   729. 
King  of  Tompkins  County  apple,  51. 
Klrkman.  W.  T.,  400. 
Knotweed.   53. 

Koebele's  ladybird  beetle,  222. 
Kruckeberg.  H.  W.,  374. 
Kumquat  350. 
Labor,   512. 
Lacewlng,  11,  150. 

brown,  see  Bympherohiua  anguatua. 

green,  see  Chryaopa  californica. 
Lachnua  juniperi  Del  G..  note,  668. 
Ladybird  beetle.  7.  8.  10.  43,  45.  60.  63.  88. 
153,    199,    201,    202,    203,    205,    207,    208, 
209,    210,    211,    212,    218.    220.    222,    223, 
291. 

art.    541. 

sent  out,  art.,  626. 
Lambsquarters.  146,  163,  231. 
Lantana,  92.  145. 
Lantern  flies,  38. 
Laphygma  exigua,  162. 
Large  syrphid  fly,  246. 
Laria  piaorunit  238. 

rufimana,  238.  239. 
Larvae,  pre.servlng.  292.  293. 
Laaiocnmpidtr,  181,   182. 
Loaiophthicita  pyraatri,  45.   72.   88.   246. 
Latania  horbonica,  128. 


Laurel,  32,  114,  116,  119.  125. 

California.   114,   129. 

cherry,  350. 
Laureatinua,  32,  350. 
Lavatera,  127. 

Laws,  horticultural,  337,  340.  343.  345. 
and  the  nurserymen.  364. 

uniform  horticultural.   735. 
iJead  arsenate.  297,  298,  299,  316. 
Leaf -hoppers.   38,   40,   41,   42. 

roller,  the  fruit  tree,  art.,  637.  729. 

curl,  peach,  774. 
Lecaniobiua  cockerelHj  770. 
Lecanium,  269. 

comi,  116.  119,  269,  279.  304. 

sp.,   635,   708,   781. 
Legislation,  horticultural,  art.,  542. 
Legumes.  74. 
Lemons,  4,  99,  102.   142.  350. 

effect  of  hot  weather  on  trees  sprayed 
with  lime-sulphur,   art.   692. 

tear  staining  of,  art.,  660. 

two  fungi   as  causal   agents  in   gum- 
mosis  of  trees  of  California,  art.. 
601. 
Lepidoptera,  11,  154,  289.  290. 
Lepidoaaphea    heckii,    136.    138.    211.    225. 
276,    699.    600,    634,    635,    671.    708.    734. 
781. 

coccuUi,  583. 

gloverii,  138,  781. 

pallida,  583. 

pinfKFformia,  583. 

ulmi,   138.   211.   277,   600. 

sp.,   583,   635.   708. 
Leptothyrium  pomi,  699. 
Lesser  fruit  flies,   252. 
Leatophonua  icerycr,  91.   250. 
Lettuce,   30.  145.  149,  229. 

wild,   30,   146. 
Leuca^ia  japonica,  671. 

sp..  708. 
Leucopia  hella,  103. 
Lice.  11.  150. 
Lichens,  304. 
Lignum  vittr,  112,  113,  134. 

apiculinota,  217. 

undulata,  215. 
Liguatrum,  19.  134.  350. 

amurenae,  350. 
Lilac,  33,  111,  139,  144,  350. 
Liliacetp,  32. 
Lima  bean.   174,   237. 

pod  borer.   173. 
Lime   (fruit),   96. 
Lime,  8.  10.  299.  306,  307.  310.  316.  361. 

sulphur,   7.   10,   35,   299,   300,   302.   316. 
441,   448. 

effects  of  hot  weather  on  lemon 

trees  sprayed  with,  art..  692. 
use  of,  662. 

use  of  flour  paste  in  solution.   In 
the    control    of    the    citrus    red 
spider,  art.  657. 
Livineriunif  sp..   656. 
Linden,  111.  139. 
Lindorua  lopanth(r,  103.  131.  134.  137.  219, 

224. 
Liparidw,  178. 
Liquid  sprays,   300. 
Lobsters,   1. 
Locust   (tree).  89,  111,  129.   146. 

honey,  119. 
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Locust,  13,  39. 

another  poison,  art.,  697. 
Locustidw,  12,   20,  26. 
Loganberry,  116,  280. 
London  purple,  297. 
Long-legged  grasshopper.   23. 

-tailed  mealy  bug,   105. 
Long  scale,  138. 
Longulus,   or   soft   grey   scale,    some   field 

notes  on,  art.,  617. 
Lonicera,  93. 

Louse,  Juniper,  note,   668. 
Lupine,  426. 

aphid,  72. 

silver,  72. 

yellpw,  179. 
LupintM  aJbifrona,  72. 
Lygwida,  148.  149,  150. 
Lygua  pratenaia,  148. 
Lyaiphlebua  teataceipea,  264. 
Madura  aurentiaca,  360. 
Macrodactylua  aubapinoaua,  724. 
Macroaiphum,   631. 

albifrana,  72. 

citHfolii,  72.  247,  248. 

deatructor,  72,  73,  203. 

roatr,  76,  79. 
Macroaporium,   699. 
Maggot.   241,   256. 
Magnolia,   89.    119,    128. 

fuacata,   138,   350. 
Maidenhair  fern,  128. 
Malaoopodat  1. 
Malacoaoma,   269. 

americana,   181. 
.       diaatHa,    182.    259,    773. 
Malaga  grape,    457,    492,   493. 
Mallophaga.  11,  27. 
Mallow,   163. 
Malva,  162. 

panH/lora,  79. 

rotundifolia,  79. 
Mameatra  pictaj  art.   713 
Mamme  flg  crop,   268. 
Mammoni   flg  crop,    268. 
Mango,   32,   106,   111,   113. 

infested,   414. 
Mantid4gs  12. 
Manzanita,    33,    569. 

serica,  art,  622. 
Maple,  41,   111,   119,   128,   139. 

scale,    110. 
Marchbank,  ,Geo..    480. 
Marking  tents,   324. 
Marlatt  scale,  94. 
Maaicera  pachytili,  260. 
Maskew,  Frederick.  Work  of  the  Quaran- 
tine Division,  400. 

Sweet  Potato  Weevil,   535. 

Quarantine  Statistics.   672. 

The  Horticultural  Picket  Line,  575. 

Monthly  reports,  599.  634,  671,  707, 
733.  781. 

Horticultural  Protfucts  from  Japan, 
art,   626. 

Mediterranean  Fruit  Fly,  art,  633. 

A  Constant  Menace,  art,   653. 

County  Horticultural  Commissioners 
and  State  Quarantine  (Guardians, 
art,    670. 

The  Gunworm  of  the  Orape,  art,  677. 

County  Horticultural  Commissioners, 
art,   710. 

Uniform  Horticultural  I^ws,  art,  735. 


Materials,    fumigating,   333. 

spraying,  316. 
Mayetiola  deatructor,  244. 
May  flies,  11,  241,  244. 
McDonald,  G.   R.   E.,   353. 
McFadden  tent  hoist,  329,  330. 
Mealy  bug,    211,    213,    215.    218,    219.    224. 
225,   272,   303,   332. 

control   of,    654. 
citrus,   661. 
destroyer,  214. 
parasite,  271. 
walnut,    564. 

plum  aphis,   the,   note,   630. 
louse,    86. 

wings.  38,  142. 
Measuring  tents,   327. 
Mecoptera,  11,   12. 
Mediterranean  fruit  fly.  354,  412,  414,  586; 

art,   633,   653. 
Megilla  maculata,  46,  60,  227. 

vittigera,  201. 
Melanoplua,  119. 
Melanoplua -devaatator  conapiattia,  18,  597. 

differentialia,    17. 

apretua,  13. 

uniformia,  19. 
Melanose,  635. 

(stem-end  rot)   art.,  662,  671. 
Melia  aeedarach,   128,   144. 

var.  umbraculifera,  144,  350. 
Melon.  62,  119,  146,  156,  229,  249. 

aphis.    61.   203. 
Membranous-winged    Insects,    261. 
Membradda,  88,   39. 
Meriaua  deatructor,  244,  245. 
Merodon  equeatria,  776. 
Merrill,  Q.  E.,  367. 
Meaembryanthemwn,   96. 
Messenger,  C.  B.,  389. 
Methods  of  fumigatmg,   330. 
Mexican  orange  maggot,   576. 

wax  scale.  111. 
Microcentrum    laurifoHum,    21. 
Mignonette.    8,    197. 
Milcfew.   sulphuring  for,   art,   663. 
Milllpeds,   note,   731. 

Minute    black    ladybird    beetle,    7,    8,    10, 
220. 

false  chinch  bug.   160. 
Minutes    of    state    association    of    county 
horticultural  commissioners'  association, 
619-626. 
Mirabilia   calif omica,   30. 
Mlsclble  oils,  646. 
Missouri   pippin   apple,    70. 
Mistletoe,    127,    128. 
Mites.   1.  2,  3,  32,  163,  210,  220. 
Molasses,   299. 

Monacroatichua  citricola,  726. 
Monellia  calif omica,  81. 
Monkey  flower,   96. 

puzzler,    98. 
Monophadnoidea  rubi,  734. 
MonophlebincB,  89. 
Monterey    pine,    58. 

louse.    68. 
Moonflower,   8,   106. 
Morganella  maakelli,   634,    70S,    734. 
Morning-glory,   114. 
Morrill  system  of  fumigating,  319. 
Morrill,    A.    W.,    Arizona    Commission    of 
Agriculture  and   Horticulture,   art,   662. 

Crown  Gall,  art,   664. 
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Moss,   314. 
Moth,  11,   154. 

codllncr.   the,   art.,    621. 

potato  tuber,  art.,  665. 

Philippine  orange,  art,  722. 
juiottled   leaf,   nematode  worms  and,   art., 

565. 
Mounting:  insects,    289. 
Mucor   mucedo,    532. 
Mulberry,  111,  114,  124,  128. 
Mulch,   soil,    420. 
Mullein,   80. 

Murgantia  hiatrionica,  145 ;  note,  630. 
Muscat  grape,   483. 

sweet,    609. 

vineyards,  return  of,  483. 
Mustard,    42.    60,    146.    150,    163,    196.    229. 
231. 

wild,    196. 
MyrmeleoniiUB,  150. 
Myrobalan  plum,   195. 
Myoporum,  119. 
Myrica  cerifera.  111. 
Myr8ine  retuaa,  128. 
Myrtle,   112,   113.   114.    127.   350. 

crape,   144.  350. 
Myrtua   hullata,   708. 

communia,  350. 

lageratrcemia,  360. 
Myzocallia  arundicolena,  83. 
Myzua  ceraai,  76. 

peraiciB,   67.    77. 

roaarum,  76,   79. 
Nakayama,  S.,  Japanese  Law  Relating  to 
Inspection  of  Exported  Ornamental  and 
Nursery  Stock,  art.,  694. 
Nasturtium,  30,   197. 
Nectarine,  28,   67. 
Nematode.  282. 

worms,  mottled  leaf  and.  art.,   655. 
Nephrodium,  106. 
Nerium    oleander,    66,    102. 
Nerve- winged  Insects,   150. 
Net,  insect.  285. 
Nettle,   79,   89,   231. 

Neuls.  J.  D.,  The  Use  of   Flour   Paste  In 
Lime-sulphur    Solution    In    The    Control 
of  The   Citrus   Red   Spider,   art.,    657. 
Neuroptera,  11,150,   289. 
New  appointment,  art.  693. 

beginning  in  the  Importation  and 
establishment  of  beneficial  insects, 
art.  660. 

parasite  of  the  black  scale,  art,  661. 
Nicotiana   glauca,   30. 

tahacum,   102 
Nicotine  sprays.   361. 
Nightshade,  34,   58.   91,   102.   119,   127,  129, 

133,    167. 
Nipa  fruticana,  106 
Noctuidor,  159,  161,  162,  163,  164.  165. 
Norfolk  Island  pine,   32.   98. 
Northern  spy  apple,  46,  51,  70. 
Notes    from    county    commissioners.     548, 

570,  598,  631,  669,  706.  732.  777. 
NotodonUdtF,    188. 
Noviua  cardinalia,  88,   91.   221,  223.   250. 

ktrbelei.  91.   222,   250. 
Nozzles,   313. 

Nurserymen,    convention,    art.    727. 
Nutting,  W.   R..   4S2.   500.   503. 
Nyaixia   anguatatna,    140. 

minutua,  150. 


Oak,    111,   133,   137,   139.   176,   240.   241. 

live,   179. 

moth,    the    introduction    of   Calosonia 
for  use  against  art,  590. 

water,    360. 

white,  91. 
Oats,  16.  41. 
Odonata,  11.  12. 
CEcanthiia  niveua,  25. 
(Edaleonotua   enigma ,    1 6. 
O'Gara.   P.   J.,   Pear  Culture   History  and 

Present  Status,  art.,   756. 
Oiled  paper.  319. 
Oil?,  miscible,  645. 
Okra,  146. 
Olea  europcBa,  34. 

fragrana,  123. 

atrauaaia,  88. 
Oleander.  66,  102.  106,  113,  114,  117.    119. 
128,  132. 

aphid,  66. 

scale,   127. 
Oligota  oviformiat  10. 
Olive.  34.  119.  127.  128.  133,  136.  137. 

mock,   360. 

spraying  for  the  black  scale  on.  art.. 
695. 
Olivette  de  Vendemlan  grape,  501. 
Olla  abdominalia,  46.  81.  140,  208. 

oculata,  46.  209. 

plagiata,  119,   210. 
Omphiaa  anaatomoaalia,  699. 
One  cause  for  the  failure  of  tomatoes  to 

set  fruit,  art,  699. 
Onion,  37,  163.  249r  642. 

thrlps,   37. 
Ocencyrtua  anaaof,  147. 

johnaoni,  146. 
Opheloaia  crawfordi,  91. 
Opuntia  littoralia,  128. 

sp.,  708. 
Orange.  22.  33.  61.  102,  111,  116,  121.  128. 
142,   176.   249.   360. 

black  rot  of.  art,  527. 

chlonaspis,   120. 

dog,  198. 

Mexican,  350. 

osage.  130,  249.  260. 

scale,  132. 

tortrlx,  176. 
Orchard  Heating,  art,  719. 

mite,  668. 

moth,  serious  Philippine,  art.  732. 

sanitation.  371. 

spraying  problems,  4S9. 
Orchids,   32,   117. 

their  scale  pests  found  at  the  port  of 

San  Francisco,  art,  682. 
Ordinances,  county,   365. 
Orcua  chalyheua,  131,  184,  186,  137,  311. 
Orient,  Superintendent  of  Insectary  to  col- 
lect In,  art,  626. 
OrtaUdw,  249. 
Orthezia  inaignia,  92,  600,  671,  708. 

sp.,   672.     Orthezllne,   89,   92. 
Orthoptera,  11.  12,  288,  289, 
Oamanthua  americanua,  360. 

ilicifoUua,  121. 
Otiorhyndiida-,  240. 
Oyster  shell  scale,   138. 
Paionia,  102. 

Pajaro  Valley  apple  grade  rules,  art..  639, 
Paleacrita  vernata,   185, 
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Pale-wingred  grrasshopper,   19. 
Palm.  32,  94,  106.   107,   113.   117,   121.   139, 
240. 

date.  94.   128.   133,  140. 

fan.  128,  133. 

scale,  113. 

scales  on  date,  art.,  638. 
Papilio  ctateriaa,  197. 

polyxenea,  197. 

zolicaon,  198. 
Papilionido',  197,   198. 
Paradejeania  rutilioidea,  261. 
Parancpmia  vittigera,  201. 
Paraaita,  11,  38,  150. 

Parasites.  45.  91.  250.  258.  260.  262.  264, 
265,  269.  270,   272.  274.  281.  295. 

what  of  Introduced,  art.,   626. 
Paris  green,  297.   299,  300.  316.   440. 

vs.  arsenate  of  lead,  art,  590. 
Parlatoria  blanchardH,  139,  art.,  538,  600. 
671. 

mangifertF,  583. 

pergandii,  141,  583,  699,  734,  781. 

proteua,  583. 

paeudtuipidiotus,  583. 

sp..   583,   634,   635,   734. 

ziziphua,  599,  781. 
Parasol  ant,   539. 
Parsley.   198. 

caterpillar,   197. 
Parsnip.  86.  198. 

Infested  with  eelworm,  549. 

louse.  85. 
Passion  flower.  102.  127.  133. 
Paaai flora,  8. 

violacea,  102. 
Pea,  7.  30.  74.   162,  229,  230,  237.  238. 

louse.  72,  73,  203. 

weevil.  238. 
Peach.  7,  9,  28,  34.  36.  67.  79.  89.  110.  Ill, 
116,    117,    120,    123,    124.    130.    171,    181, 
190.   194,   236,   658. 

aphid,  green,  67,  77,  79. 

aphis,  black,  67. 

blight,    373. 

brown   rot,   442. 

leaf  curl.   373,   775. 

scab.  442. 

spraying  for  blight,  art.  698. 

twig-borer.  170;  note.  630.  776. 

yellows,  quarantine  regulation   No.   4, 
694. 
Peanut    229 

Pear,  6,  30.  34,  41.  44.  50.  70.  99.  Ill,  113, 
115.  116.  119.  123.  124.  126.  217,  129, 
130,  133.  139.  148.  156,  177,  236.  281, 
350,  642,  658. 

blight,  730,  774. 

culture,  art.,  756. 

leaf  blister-mite.  art.  563. 

psylla,   43. 

scale,  126. 

slug,    280.    297. 

thrips.   35.   304. 

varieties   of.    756. 
Pease,  S.  A.,  362. 
Pecan,  91. 

Pelargonium,  8,  125. 
Peleteria  robuata,  260. 
Pellffa  hastata,  32. 
Pellucid  grasshopper,  15. 
Pemphigua  hettr,  53,  201 

calif omUma,  63. 

populicaulia,  53. 

populimonilia,  55. 


Pentarthron  minutum,  281. 

Pentatomidw,  145. 

Peppor,  8.  79.  89,  125. 

Peridroma   margaritoaa    var.    aauda,    163. 

165. 
Periodical  cicada,  39. 
Peripatua,  1. 
Peritymbia  vitifolia,  47. 
Perkins,  Mr.,  381. 
Pernicious  scale,   129. 
Persian  Insect  powder.  306. 
Persimmon,  112,  125,  144,  350. 
Japan.   350. 
wild,   350. 
Pests,  fruit  and   truck  crop,   art.,    551. 

of  citrus,  395. 
Petit  grape,    493. 

Petitions  to  Railroad   Commission,    470. 
Phaamida,  12. 
Philampelua  achemon,  158. 
Phlegethontiua    quinquemaculata,    157. 

aexta,  166. 
PhUrainua   punctatua,    569. 

criatatua,    776. 
Phlox,   32.   114,   119. 
Phcniiciicoccua    marlatti,     9i:     art..     538, 

600.    671. 
Phamix   dactylifera,    128. 
Pholua  achemon,   158. 
Phomopaia  citri,   599.    708.    734.    781. 
Phorbia   braaaictp,   256. 
Phorocera   parva,    176. 
Phorodon  humuli,  84 ;   note,   668. 
Phragmitea  vulgaria,   86. 
Phryganidia    califomica,   the   introduction 

of  Calosoma  for  use  against  art,   590. 
Phylloxera  vaatatrix,  47,  375,  492. 
Phthorimcra  operculella,  166.  548,  731,  776. 
Phymata   lool/li,   197. 
Phyactia  flaviventria,   134. 
Phytonomua  poaticua,  349,  597. 
Phytoptua  oleivortia,  4. 
Pierida;   196. 
Pieria  rapv,   196. 
Pigweed,  58,   146,   163.  231. 
Pilate's  ladybird   beetle.    212. 
Pimpinella  magna,  86. 

aaxifrage,    86. 
Pine,   Monterey,    58. 
louse,    58. 
scale,    276,    277. 
Pineapple,  123. 
scale,    123. 
Pink.   8,   32. 
Pinning,    insects.    288. 
Pinua  radiata,  58.    129,    705. 
Piatacia.    134. 
Pittoaporum,   127. 
Plague  grasshopper  parasite,    260. 
Plantain,    163. 
Plant-bug.    148. 
Plant  lice,    11,   38.   44.    151.    153,    201.    202, 

203,    205,    206.    207,    209.    210,    213.    216, 

218.    220,    292.    303.    304,    305. 
Plaques  for  insects,    292. 
Platycerium,   106. 
Platyptera,  11,  27.  289. 
Plecoptera,   11,    12. 

Plowing  as  a  cutworm  remedy,  art,   698. 
Plum,    7,    34,    36,    40,    67.    79.    85,    86,    106. 

Ill,    116.    119,    120.    123.    124,    126.    127. 

130.    133,    139,    146.    188,    236,    281,    642, 

658. 

louse,   mealy,    86. 
Podiaua   macultiventria,    2^7,    281.^ 
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Podocarpiia,   134. 

ferruginea,  708. 
Poisons,    297,    299. 
PoUstea  pallipea,  197. 
Polycaon   confertua,   art.,    587 ;    note    668, 

681. 
Polygonum  arviculare,  30,    89. 
Pomaderria  apetala,  137. 
Pomegranate,    34,    89,    113,    119,    127,    129. 

350. 
Pomelo,   lt»,   360. 
Pontia  rapw,  196. 
Poplar,    130,    139,    642. 
Lombardy,    119,    123. 
-stem   gall-louse.    53. 
Populua  balaamifera  var.  angnatifoliaf  58. 
fremontii,    58. 
moniUfera,   54. 
tremuloidea,  54. 
trichocarpa,  54.   58,   84. 
Portulaca  oleracea,  34. 
Potassium  cyanide.  329,  330. 

hydroxide,   293. 
Potato,    17,    25,    41,    58.    78.    91.    146,    149. 
156,   163,   167,   229,   231.   255.   28t. 
eelworm,    282,    248,    737. 

on   parsnips,   549. 
flea  beetle.    776. 
mealy  bug,  note,  668. 
tuber  moth.   166,   548;   art.,    665.   776. 
weevil  of  sweet,  art.,   535, 
Potato-vine,   102. 
Powell.    G.    H.,    416,    421,    425,    526,    435, 

448. 
Praying  mantis,    11,    12. 
Praon  cercuaphia,  77. 
Predaceous  insects,  91,  295. 
Pressure,  spraying,   313. 
Primrose,   145. 
Prionua  laticollia,  233. 

sp.   776. 
Privet,    130,    144,   350. 
California,    350. 
golden,   350. 
Procedure,  fumigating.   330. 
Proctotrypoidea,    262,    587. 
Products,   horticultural,   from  Japan,   art, 

625: 
Profichi  flg  crop,   268. 
Proaopia  juliflora,  684. 
Proapalta   aurantii,    276. 
Proapaltella  aurantii,  134,  276. 
Protoparce  Carolina,   156. 
celeua,  157. 

quinqueniaculata,    157. 
aexta,    166. 
Prune,    7,    9,    36.    86,    110.    116.    119,    120, 
124,    130,    164,    184,    185.    187.    188,    195. 
aphis,   the,   art.,    624. 
culture,   382. 
Pruning  citrus,   394. 
Prunua  amygdalua,  79. 
armeniaca,    34. 
caro liniana,    350. 
ceraaifera,    195. 
ceraaua,    79. 
domeatica,   34,    79. 
inaititia,    79. 
lauroceraaua,    350. 
peraica,  34,   79. 
Praya   citri,  art.,    722. 
nephelomima,    722. 


PaeudcMnidia  duplex,  599. 
pwonia,  599. 
sp.,    708. 

trilobitiformia,  708,   734,   781. 
Paeudococcua    adonidum,    105. 
artemiaiw,    96. 
aurilanatua,    9  7 . 
bakerij    98 ;    art.,    554. 
citri,  99.    106,    151,   211,   213,   215,    219. 
225,    272,    554,    600.    635.    671  ;   note. 
705,  708,  734,  781. 
cratoii,  10&. 
longiapinua,    105.    211.    213.    215.    219. 

600,  635,  708,  781. 
nipw,    106. 
paeudonipcr,   107. 
aolani    (Ckll.),   note.    668. 
sp..   599,   600,   634,    671,    672.    708,    734, 
781. 
Paeudohazia  eglenterina,   183. 
Psocids,    11.  * 

Paylla  pyricola,  43. 

sp.,    781. 
Payllidw,    38,    43. 
Payllobora   tvdata,  210. 
Paylliodea    punctulata,    231. 
Pteromalua  puparum,   197. 
Pulvinaria  amygdali,   109,   569. 
floccifera,  583. 
innumerabilia,    110. 
sp.,   583,   634.    671,   781. 
vitia,    110. 
Pumpkin,    102.    147.    230. 
Pumps,   spray,    310,    311,    312,    313,    318. 
Punica  granatum,  34,  350. 
Purple  apple  aphis,   70. 

scale,    136,    217,    275.    276,    332.    333. 
661. 
Purslane,  34,  89,   150. 
Pyralidce,    173. 
Pyrethrum,  306,   317. 
Pyrua  chinenaia,  757. 

communia,   34,    350,    757. 
Pythiacyatia   citrophthora,   art.,    601,    606, 
609.   611,   612,   616,   617. 
brown  rot  gummosis.   611. 
Quarantine  division,  report  for  May.  1913, 
599. 

June,   1913,  634. 
July,  1913. 
August,  1913. 
September,  733. 
October,  781 
law,   state,   343. 
horticultural,    400. 
note.  art.  781. 
orders,   alfalfa  weevil.    349. 
citrus  white  flies.  350. 
cotton  boll  weevil,  351. 
potato  eelworm,  348. 
Tulare  County.   348. 
regulation   No.    4,    694. 
statistics,    572. 

work     in     Southern     California,     art.. 
541. 
Quayle,   H.  J.,   380,  381,   382. 

The   Grape   Leaf -hopper,   375. 
Quercua   aquatica,    350. 

ilex,    128. 
Quince,   7,   70.   89,   112,   113,   123.   127.   130. 
133,    139,    281. 

Japanese    flowering,    123. 
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Radish,    30.    60.    146.    150,    163,    196.    231, 
256,    257. 

maggot.  256. 

wild.    197. 
Ragweed,    42,    146. 
Ramona   polystachya,    105. 

atachyoides,  95,  96. 
Ranunculua    califomicua,    53. 
Rape,    146. 
Raphidiida,   150. 

Raspberry,  z6,  34,  125,  130,  139,   199,  236. 
280,    642. 

horn-tall,    379. 
Recent    Importations   of  beneficial    insects 

in   California,   art,    770. 
Red-humped    caterpillar,     188,     297 ;    art., 
654:   note.   668.   731;   art,   772. 

ladybird  beetle,   46.   204. 

scale.    132,   332,   333.   661. 

spider,    7,    9,    356. 

spread    by    winds,    art,    777. 

-tailed  tachlna  fly,   160. 
Reduviidw,    134. 
Redwood,    139. 
Reed    grass,    86. 
Repellents.    307. 
Reports,   see  crop. 
Report  of  Dr.  G.  Harold  Powell  on  citrus 

crop,   art,   720. 
Resignation   of   Professor    H.    S.    Fawcett, 

art,    660. 
Resin,   304,   317. 

wash,   47,   304. 
Resolutions — 

agricultural    education,    454. 

College  of  Agriculture,   517,   518. 

committee,    374,    400. 

crop  reports,  517. 

employer's    liability,    455. 

examinations    for    horticultural    com- 
missioner, 456. 

freight  rates,    455 

in    memoriam,    456. 

manifest    in    shipping    nursery    stock, 
455. 

meeting    at    Panama-Pacific    Exposi- 
tion, 617. 

Monthly    Bulletin.    455. 

referee   board,    525. 

report    508. 

rural    economy,    566. 

shipping  green   fruit    508,    518. 

thanks,    456,    518. 

white   fly  quarantine,    454. 
Response  to  address  of  welcome,   354. 
Rhamnria,   281. 
Rhizobiua    lopanth(r.    22 A. 

tooiooombo',    224. 

ventralia,   103.    Ill,    118.    119.    223. 
Rhode  Island   greening  apple.   51.   70. 
Rhopaloaiphwn   viokr,   76. 
Rhubarb.   41,    163,   231. 
Rhynchitea   oicolor,   240. 
Rhynchitida',   240. 
Rhyncolopnua  arenicola,   2. 
Richmond,   E.  N.,   389. 

Prune    Culture,    382. 
Ricinua  co7nmtin<a,  125. 
Riperaia    amithii,    107. 
Rlsser.    R.   G.,   458,    459. 

Packing  Grapes  in  Sawdust  for  Ship- 
ment, 467. 
Rocky  Mountain  locust,   13. 
Rodent  Injury,  to  prevent,  black  tree  pro- 
tectors should  not  be  used,  art,   625. 


Roeding,  Geo.  C,  367,  374,  501-504. 

Horticultural  Laws  and  the  Nursery- 
men. 364. 
Rome  be.auty  apple*   70. 
itoot-knot   art,   562.   787. 

louse,   58. 

pests,    319. 

rot  fungus,   373. 
Roaa,  84. 

Rose,  8,  33,  34,  38.  41.  76,  80,  89,  116, 
125.  127,  130,  133,  139,  145,  146,  229, 
233,    240,    241,    280.    642. 

aphid,    large,    76. 

aphis,  art,   725. 

beetle,  240. 

chafer,   724. 

scale.    125. 

slugs.    306. 

snout  beetle,   240. 
Rosy  apple  aphis,   70 ;   art,    630. 
Rot,  black     of  navel  orange,  art,  527. 
Rozitea   gongylophora,   640. 
Rubber,  114,   119,  144. 

gloves   for   fumigation,    328,    336. 

tubing,   328,   336. 
Rubia  peregrina,   128. 
Rubtta  idatia,  84. 
Rules  and   specifications   for  grading  ancT 

packing  apples,   art,    650. 
Rurnex,   34. 

Ruacua  aculeatuat   128. 
Rutabaga.   257. 
Rye,   wild,    108. 
Sage,   8. 

mealy  bug,  105. 
Sago  palm.  106.   117.  133. 
Saiaaetia  hemiaphwrica,  117,  271.  683,  734. 

nigra,   708.    734. 

olew,  117.  118,  137,  211,  212,  224,  225, 
270.    273,    304,    635,    661,    708;   note, 
731. 
Sal    Bordeaux,    306. 
Salix,  34. 

albw,    86. 

amygdaloidea,   86. 

aurita,   86. 

babylonica,    86. 

caprea,   86. 

iHCida,    86. 

nigra,   86. 
Salt    300. 
Saltbush,    163. 
Salvia,   93,    127,    145. 
Sand  cricket,   24. 

pear,    130. 
San  Jose  scale,   129;   note,   766. 
Sanninoidea    opaleacena,    193. 
Saaaafraa   officinale,    139. 
Satumiida-,  183. 
Saw-fly,    11,   261,   306. 
Saxifraga   peltata.   585. 
Scab,  apple,   775. 
Scale,   black,   661. 

Blanchard's,    538. 

control    of    date    palm.    art..    538. 

insects.  11.  38,  88,  151.  153,  207,  209, 
211,  212,  213,  215.  216,  217,  218, 
220,   241,   292,   304,   305. 

on   deciduous   trees,    art,    772. 
Marlatt's,    538. 

pests  of  orchids  as  found  at  the  port 

of  San  Francisco,  art,  582. 
purple,    661. 

red,  661. 
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Scale,  some  field  notes  on  a  soft  grey  or 

"longriilus,"    art.,    617. 

spraying  for  the  black,  art.,  695. 
695. 
Scales,    cyani(fe,    336. 
Scale- winged    Insects,    154. 
ScarabwidcBj  232. 
Schedules,    fumigation    dosage,    327,    331, 

332. 
Schinua  molle,  34,  119. 
Schieoneura   lanigera,   49,    776. 

rileyi,  note,    630. 
Schieura    concinna,    188.    597 ;    art.,    654  ; 

note,   668;   note,   731,   772. 
Schmidt,    R.,    459,    501.    502.    504. 
Scholothripa   aexmaculatua,    10. 
Schulz,   A.   G.,    362,   374,    399. 
Sciopteron  regale  But.,  art.,  677. 
Scolopendra,  1. 

heroBf    2. 
Scolytua  ruguloaua,  art.,    658. 
Scorpion,   1. 

files,   11. 
Scurfy   scale,    122. 
Scutelliata,    270. 

cyanea,  118,   119,   270.   271,   661. 
Scymntu,   108,    140. 

guttulatua,    103.    214,    218. 

marginicoll^a,  103,   134.   137,  219,   224. 

mijerena,  lOS   (error;  should  be  Hyper- 
(lapia  marena,  217). 

nebuloaua,  84.    134,   219. 

aordldua,   103,   218. 

vagana,  220. 
Sebastopol  apple  show,  art.,   692. 

Gravenstein   apple   show,    art.,    673. 
Secondary  pinning.    289. 
Sedum,  125,   127. 
Seed  chalcis,  267. 

law,  the.  and  the  state  seed  growers' 
association  in  Washington,  art.,  584. 
Self-boiled   lime-sulphur,    441. 
Semiotellua    deatructort    245. 
Senecio    vulgaria,   79. 
Sequoia    aempervirena,    129. 
Serica  altemata,  597. 

anthracina,  569,    622. 

the  manzanita,   art.,    62z. 
Serious  Philippine  orpnge  moth,  art.,   722. 
Service-berry,    6. 
Seaia  rutilana,  190. 

tipuliformia,   191. 
Seaiida:,  190,  191,  193. 
Sessions,   Mr.,   491. 
Sexual  plant  lice,  70. 
Sheath- winged   insects,    199. 
Shepherd,  Dr.  L.  A.,  480,  491,  508. 
Shepherd's  purse,    62. 
Shield   fern,   32. 
Shothole   borer,    658. 

and   fruit   spots  of  apricots,   774. 

of  almond  trees,  art.,  774. 
Signiphora  accidentalia,  134,  277. 
Silver  fish,    11. 

mite,   4. 

moth,    11. 
Sinea  diadema,   281. 
Siphonaptera,  11,    12. 
Siricidff,  279. 
Sitotroga  cerealella,  172. 
Six-spotted  mite,   8. 
Slater   Bill,    542. 
Small  brown  ladybird   beetle,   218. 

gray    ladybird    beetle,    210. 

8ti'el-blue    grapevine    flea   beetle,    230. 

syrphid   fly,    248. 


Smilax.    8.    32.    350. 

Smith,    Harry   S.,   A  BUlbug   Injurious   to 
Small   Grain,   art,    619. 

Dr.  Sylvestri's  West  African  Mission, 
art.,    586. 

Fiske  and  the  Gypsy  Moth,  art,  558. 

The  Introduction  of  Calosoma  for  Use 
Against  the  Oak  Moth,  art,  590. 
Sminthurua,  11. 

Smut  of  wheat  oats  and  barley,  730, 
Snout  beetle,   240. 
Snow,  Mayor  A.  E.,  Address  of  Welcome, 

353. 
Snowball,   41. 
Snowy   tree-cricket    25. 
Soap,   47.   302,   303,   305,   317. 
Sodium  cyanide,  329.  330. 

hydroxide,    293. 
Soft  brown  scale,   113.  114,   119.  262,  270. 
303. 

parasite.  270. 

grey  scale,   some  field   notes  on,   art. 
617. 
Soils.    416. 

sration,   420. 

alkali,  419. 

cemented,    419. 

dry  mulch,    420. 

water  content   420. 
SolanacecPt   156,    157. 
Solanum,   34,    112. 

carolinenae,    249. 

douglaaii,    58,    102. 

jaaminoidea,    102. 

root  louse,  58. 
Solpuglds,  1. 
Sonchua  aaper,  79. 

oleraceua,  79. 
Sorbua,   71. 
Sorghum,  64. 
Sow  bugs,  1. 
Sow-thistle,   30. 
Spearmint,    89. 
Sphenophorua   diacolor,   art,    619,    705. 

pictua  Lee.,  note.  705. 

rhahdocnetnia  obacurua,  art.,   653. 
Sphinigidw,   154,    155,    156.    157.    158. 
Sphinx  moth,   154. 

achemon,    158. 

tobacco,    157. 

tomato,    156. 

white-lined,   155. 
Spiders,    1.   3,    220. 

control  of  citrus  red.  art,  557. 

red,   356. 

spread  by  winds,  art,  777. 
Spinach,   229. 
Spindle-tree.  111. 
Spined    soldier-bug.    227. 
Spirobolua,  1. 

marginatua,  2. 
Spirpua  lacuatria,  621. 
Spittle  insects.   38. 
Spotless  fall   web  worm,    189. 
Spraying  for  peach   blight,   art..    698. 

for  tomato  thrips,  art.  728. 
Sprays,   35,   36,   45,  297.   305,  310. 

companies,    318. 

dust   361. 

for    grape    leaf -hopper.    378. 

orchard  problems,  439. 

red   spiders,    359,    361. 

formulae  for  fruit  flies,  art.  726. 

pumps.    310.    311.    312.    313.    318. 

to   kill    eggs.    645. 
Spreading  insects,   289. 
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Spring:  cankerworm,  185. 

tail.  11. 
Squash,    8.    146.    147.   229,   230.   255. 

bug,    146 ;   note.   668. 
killlnsr,    art..    729. 
Stabler,    H.    P.,    Red    Spider    Spread    by 

Winds,   art..    777. 
Staghorn   fern,    106. 
Stangeria  achieodon,  106. 
State  commission  of  horticulture.   337. 

insectary.    294. 

quarantine  law,  343. 

seed  growers'  association  in  Washing- 
ton, and*  the  seed  law,  art.  584. 
Steam,    to   control   root-knot,    749. 
Steel-blue   grapevine  flea   beetle,   230. 

ladybird  beetle.  119,  211. 
Steiroxya   melanopleura,   23. 
Stem-end  rot,   melanose,  art,   662. 

mothers  of  green  apple  aphis.   68. 
Stem   rot   of   alfalfa,    774. 
Stenopelmattis  irregularis,  24. 
Stephens,   R.    D.,   400,   478. 

Freight  Rates,   448,   499. 
Stethorua  picipeSt  7,  8,  10. 

vagana,  7.  8,   10,  330. 
Sticky   rope,    303. 
Stiretrua  anchorago,  227. 
Stoll,      H.      F.,     California's     Viticultural 

Industry:  Past  Present  Future.   509. 
Stone  flies.   11. 

Storehouse  pests,  control,  319,  729. 
Strawberry,  33,  93,  149,  191,  240. 

crown  moth,  190. 

thrlps,  32. 
Streliteia,   127. 

gigantea,  102. 

regina,   102. 
Striped  cucumber  beetle,  229. 

ladybird  beetle,  201. 
Strohilanthea,  93. 

Strong,  L.  A.,  A  Fortunate  Find,  art,  709. 
Subsoils.   416. 

Sucking  insects,   control,   300. 
Sugar,    291. 

beet   8,   41,   53,    150,   163. 
Sulfocide,    445. 

Sulphur.   8,  9,  299,  300,  301,  302,  305,  306. 
317.    562. 

dioxide,    318. 

injury,    36. 

sprays.    360.    361. 
Sulphuric   acid,    330,    336. 
Sulphuring,   for  mildew,   art,   563. 
Sultana    grape,    487. 
Sulzer  apple  packing  and  grade  law,  art., 

648. 
Sumach.    41,   111,    119,    129,   249. 
Sunflower,    146,    163. 

wild.    30. 
Superintendent   of   insectary   to   collect  in 

the    Orient    art,    626. 
Sweat    flies,    245. 
Swett   F.  T.,   374.  458,   459,  508. 

Viticulture    in    Interior    Valleys,    492. 
Sweet  alyssura,    197. 

gum,    89. 

potato  weevil,  art,   535. 
Sycamore,    111,    116,    119, 
Sylvestri's.     Dr.,     West    African     Mission. 

art,    586. 
Spmpherobiua  anguatua,  10,  103,  134.   137. 
151. 


Synanthedon  ruHlana,  190. 
Syrah  grape,  493. 
Syringa,   41. 

peraica,   139. 

vulgaris,  350. 
Syrphida:,  44,   80,   245. 
Syrphid   fly.   American,    247. 

large.   246. 

small,  248. 
Syrphua   americanua,   45,    66,    67,    88,    246, 

247. 
Tachlna    flies,    258. 
Tachina   mella,   180,    259. 
Tachinidee,  258. 
Tacaonia  molliaaima,  30. 
Tallow  tree,   139. 
Tangerine,   360. 
Tanglefoot,    46.    309. 
Tannin   for   tents,    323. 
Tape,    fumigating,    336. 
Tarnished   plant-bug,   148. 
Tcunia  cuapidata,  137. 
Tea.    93.    Ill,    113,    133. 
Tecoma   radicana,   350. 
Telenomua  orgyia,  180. 
Temperature    for    fumigation.    333. 
Tenebrlonld  beetle  injuring  beans,  a,  art, 

591. 
Tent  caterpillar,   181,   182,  297. 
Tentative  program  of  the  forty-third  Cali- 
fornia  state   fruit   growers'   convention. 
Tenthredinida,   281. 
Tent  hoist   329,    330. 
Tents,   fumigating,    321,    335. 
Termea  lucifugua,  27,   28. 
Terminalia  cattapa,  710. 
Termites,    11,    27,   28. 
Termitida;,  27. 

Tetranychua  bimaculatua,  8,  220,  803,  306, 
356.    357.    359. 

mytilaapidia,    9,    220,    306,    356;    art, 
557. 

aexmaculatua,    8. 

telariua,   8. 
Tetrapriocera  longicomia,  734. 
Thermometer,    336. 
Theapeaia,  119. 
Thomaaia  populicola,   84. 
Thompson's   seedless   grape,    504. 
Thorn,   281. 

apple,    41. 
Thousand-legged  worms,    1. 
Thriphlepa  inaidioaua,  10. 
Thrlps,    10,    11,    29. 

bean.   29. 

citrus,   33. 

grain,    32. 

greenhouse.    31. 

onion,    37. 

pear,    35,    304. 

sprays  for  tomato,  art,   728. 

strawberry,    32. 
Thripa   tabaci,   37.    597. 

sp..   734. 
Thunbergia,   8,    92. 
Thyaanoptera,  11,  29. 
Thyaanura,   1,    11,    12. 
Tibicen    aeptendecim,   39. 
Ticks.    1. 

bean,  239. 
Time   for  spraying,    315. 

to   fumigate,    333. 
Tipula  simplex,  242. 
Tipulidir,   242.  ^  , 
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Tobacco,   102,   166,   167,   167. 

fumes^  218,  219. 

sphinx,   166,   167. 

sprays,    36,    46,    304,    306,    317. 

tree,  30. 

wild,  163. 
Tokay   grape,   492.   493. 
Tomato,  8,  79,  93,  145,  166.  167,  163,  166. 

one  cause  for  the  failure  to  set  fruit, 
art.  699. 

sphinx,   166. 

thrips,  spraying  for.  art.   728. 

worm,   164.   297;  art,  698. 
TomUsua  oonfusus  Lee,  note,  706. 
Tomocera  calif omica,  119,   272. 
Tortricida,  176.  176. 
Tortrix  dtrana,  176. 
Toxoptera    aurantia,    86,    247,.   248.    263, 

265.  266. 
Trachycarpu9  eaoel9U9,  113. 
Tradeacantia  multicolor,  102. 
Tree,  black  protectors,  etc.,  626. 

cricket,  snowy,   26. 

hopper,  38,  39,  40. 

of  heaven,   144,   350. 

protectors,   black,    to   prevent   rodent 
injury  should  not  be  used,  art.,  626. 

wax,  373. 
Trees.  14,  18.  19.  40,  163. 

an    improvement    in    the    setting    of 
wayside  trees,  art,  685. 

fruit  168.  166,  184.  187,  190.  282. 
TriboUum  confuaum,  note,  668. 
Trichoptera,  11.  12. 
Trifldaphia  radicicola,  68. 
TriplepB  inaidioattB,  42. 
TrUaolcus  murgantUB,   146. 
Trogua   exidUnnator,   198. 

ViilpiniM,  198. 
Truck,  crop  insects,  art,  698. 

fruit  and  crop  pests,  art.,  661. 
Trimipet  vine,    360. 
Trypeia  ludens,  578. 
Trypetida,  249,   344,  418,  634. 
Tuber  moth,   166. 
Tulip.   30. 
Turnip,   146,   160.   163,   196,   281,   256,  267. 

wild,  80. 
Tussock  moth,   178. 

California,   729.   773. 

tachinid.   269. 
Twelve-spotted  cucumber  beetle,  228. 
Twig  and  branch  borer,  art.,  587. 

borer,  the  peach,  note,  630,   668.  • 

Western,  art,   681. 
Two-spotted  ladybird  bettle,   44,   46. 

spray  formulae  for  fruit  flies,  art.,  726. 

stabbed  ladybird  beetle.  125,  211. 

winged  insects,   241. 
Tylophora  aathmatica,  125. 
Tylocyha  cornea,  42. 
Ulmua  americana,  93. 

racemoaa,  93. 
Ulua  craaatu,  569. 
UmhelHferct,  198. 

Umbellularia   calif  omica,   114,    129. 
Umbrella,  144,   350. 

tree,    34,    127.    128,    144,    850. 
Uniform  horticultural  laws,  art,  735. 
University  of  California,  Journal  of  agri- 
culture, 564. 


Urtioa  urena,  79. 

Vaile,  R  S.,  368.  397.  898. 

A  Tenebrionid  Injuring  Beans,  art, 
591. 

Bffects  of  Hot  Weather  on  Lemon 
Trees  Sprayed  with  Lime-sulphur, 
art,  692. 

Walnut  Mealy  Bug,  art,  654. 

Lime-sulphur,  art,   692. 
Valley  grasshopper,  16. 
Variegated  cut  worm,  166. 
VedaUa,  88,  91.  221.  260. 
Vegetables,  17,  88.  40,  230. 
Yerhaaow/n  virgatum,  30. 
Verbena,  8,  32,  89.  92. 
Veronica,  89,   98. 
Vetch,  74. 
Yihumum,  360. 

dentatum.  111. 

nudum,  360. 

Hnua,  360. 
Yicia  faba,  239. 
Vines,  32. 
Vineyards,   17,   18. 

returns  of  Muscat,  483. 

Sultana,   487. 
Vinaonia  ateUifera,  688. 
Violet  8,  76. 

louse,   76. 
Virginia  creeper,   168. 
Vlrgin-s  bower,  8. 
Vitex  littordlia,  128. 
Vitia  vinifera,  34. 

Viticulture,    In    interior    valleys    of    Cali- 
fornia,  492. 

industry,    609. 
Volck,    W.    H.,    Control    of    Red    Spiders, 

356. 
Vosler,   B.    J.,   A   New   Fruit  and   Truck 
Crop  Pest   661. 

A  New  Parasite  of  The  Black  Scale, 
art,  661. 

Calendar  of  Insect  Pests  and  Plant 
Diseases,  art.,   695.     (Oct) 

The  Red-himiped  Caterpillar,  art, 
664. 

Zebra  Caterpillar,  art,  713. 

Calendar  of  Insect  Pests  and  Plant 
Diseases,  arta.  729,  702. 

Recent  Importation '  of  Beneficial  In- 
sects into  California,  art.,  770. 
Vrieaia  aplendena,  128. 
Walking  sticks,   11,    12. 
Walnut  black,  41,  83,  128,  176. 

codling  moth  attacking,  art..  659. 

English,  36,  81,  89,  99.  116.  124.  127. 
129.  130,  138.  179.  234. 

mealy  bug,  98;  art.  554. 

plant  lice.   81,  209. 

scale.   129,   276. 
Wandering  Jew.  102. 
Wasp.  11.  261,  288,  819. 
Water  content  of  soils,  420. 
Watermelon.  119.  230. 
Water  tank,  fumigating.  325. 

wagon,  fumigating,   328. 
Watsonvllle  apple  show,  art.,  725. 
Wattle,  138. 

Wax  scale,  Florida,  112. 
Japanese,   111. 

tree,  373. 
Weeds,  40. 
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Weevil,  11,  199. 
alfalfa,  349. 
bean,  236. 
broad-l>ean,  239. 
cotton  boU,  361. 
pea,  238. 

sweet  potato,  art,  536. 
Welcome,  address  of.  353. 
Weldon,  Geo.  P..  The  Kind  of  Fruit  that 
Pays,  581. 

The  Codling  Moth,  art,  621. 
Black  Tree  Protectors  to  Prevent  Ro- 
dent  Injury   Should  Not  Be  Used, 
art.,  625. 
The  Peach  TwtgT-Borer,  note,  630. 
The  Cherry  Slug,  note,  680. 
The  Mealy  Plum  Aphis,  note,  630. 
The  Prult-Tree  Leaf-Roller,  art..  637. 
Notes  From  the  County  Commission- 
ers, 668. 
The    Sebastopol    Gravenstein    Apple 

Show,  art,  673. 
Horticultural     Notes     f^m     Madera 

County,  art.  687. 
Injury  and  Protection  of  Fruit  From 

Freezing,  art,  715. 
Notes  From  the  County  Commission- 
ers, 732.  777. 
A  Ca^e  of  Arsenical  Injury  to  Apricot 
Trees,  art,  766. 
Western  army  worm,  163. 
tent  caterpillar,  182. 
twelve-spotted  cucumber  beetle,  228. 
twig-borer,  art.,  681. 
West  Indian  scale,  124. 
Whale  oil  soap,  302,  803.  304,  205,  817. 
What  of  introduced  parasites?  art,  626. 
Wheat,  16,  173,  246. 
Wheel  bug,  146. 
White  ants,  11.  27. 
beam  tree,  6. 

flies,   11,   38,   143.  274,  350. 
fly,  355. 

lined  sphinx,   155. 
peach  scale.  124. 
sage,  106. 

mealy  bug,  106. 
scale,  112. 
Whitewash,  36,  310. 


Whitney,  B.  B.,  Orchids  and  Their  Pests 
As  Found  at  the  Port  of  San  Francisco, 
art,  582. 
Wild  pea,  86. 

rye  ripersia,  107. 

walnut  Iduse.  81. 
Wilsie,  W.  E.,  The  Date  Palm  Scales  and 

Their  Control.  538. 
WiUow,  34,  86,  89,  111,  126,  127,  130,  133, 

139,  176.  190. 
Whidsor  bean,  289. 
Wine  grapes.  496. 

industry,  610. 

vineyards,  488. 
Winthemia  J^-poatulata,  160. 
Wire  grass.  30. 
Wirewortn.  234. 
Wood  fern,  82. 
Woodpeckers,  236. 
Woolly  apple  aphis,  46.  49.  208,  776. 

new  method   of  destroying,   art., 
725. 

buttercup  louse,  52,  68. 

citrus  aphid,  61. 
Worm,  com,  art,  666. 

fall  canker,  art,  695. 

nematode,  665. 

new  host  plant  of  the  California  grape 
root,  art,  686. 

tomato,  art,  598. 
Xanthoxylum  olava-heroulia,  360. 
Xylol,  293. 

XystUms  ffuJomis,  229. 
Yarrow,  53. 
Yellow  mite,  856,  369. 

scale,  134,  882,  883. 

winged  grasshopper,  16. 
Yucca,  128. 

au^aHa,  96. 

fllifera,  96. 

whipplei,  96. 
Zalophothrix  sp.,  662. 
Zamia,  106,  117. 

mexicana,  125. 
Zante  currant,  602,  603. 
Zinc  arsenite,  297.  816. 
Zebra  caterpillar,  art,  718. 
Zinnia,  229. 
Zizia  aurea,  86. 
Zizyphua,  126. 
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